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Spiro-azabicyclic cpds. with both acidic and basic side chains, in separate rings, and of formula 
(I), also their salts, solvates, and hydrates, are new: in which the rings are opt. partly unsatd.; A, 
B = C, N, O, or S, provided that at least one atom of both A and B is C; p, q = 2-6; m = 0-p; n = 
0-q; RIO = H, 1-10C alkyl, 2-6C alkenyl or alkynyl, cycloalkyl, aryl, arylalkyl, OH, alkoxy, 
arylalkoxy, amino (opt. substd.), carbamoyl, COOH, acyl, cyano, halo, nitro, sulpho, O, or S, 
.provided that, when p = 2, then only one R10 can be O or S, and when p = 3-6, either 1 or 2 R10 
can be O or S; Rl = as R10, with similar provisos for q = 2 and q = 3-6; L = a bond, or a 1-10 
atom linking gp. contg. any of C, N, O, S; Q = a basic gp., and R3 = an acidic gp. 
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USE - (I) block the glycoprotein Hb/IIIa fibrinogen receptor, in turn inhibiting platelet 
aggregation and thrombus formation. They are useful in treatment and prophylaxis of 
atherosclerosis, arteriosclerosis, myocardial infarction, angina, ischaemic attack, stroke, 
peripheral vascular disease, preeclampsia, embolism, restenosis and/or thrombosis after 
angioplasty, carotid endarterectomy, thrombocytopenic purpura, and anastomosis of vascular 
grafts. 

(I) can also be used on medical equipment to prevent thrombus formation, including indwelling 
catheters, balloon pumps, ventricular assistance devices or shunts; and in extracorporeal 
circulation operations, renal dialysis, cardiopulmonary by-pass, haemoperfusion, and 
plasmapheresis. (I) can also be used to improve whole blood and platelet storage. 

Admin, of (I) is oral, parenteral, topical, rectal, or by inhalation. Amts. are 0.01-10000, pref. 1- 
300 mg/day. 
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> A sp A 52» A 53* A 54* A 6P A 62 > A 63 , A 64 , A 65 , A 71 . A 72 , A 73 
, A 74 , A 75 , $.tzfeA n \Z£iTMf&ZtlZ>m.}i1fc&l, ; 

r *5cfctf s «^n-eWJ<@{C 0 5 ^TOgafefc-Stf. r s tf>r3o3^ 

0 $^(C (r + s) #6 cfcO *#<(*&< . $e,{:z«0* 

/^ J F-A 4I , A 42 . A 43 , A 5r A 52 , A 53 » A 54 . A 6 ,» A 62 . A 63 , A 64 » 

a 65 . a 7p a 72 , a 73 , a 74 . a 75 , $fc«A 76 «. ^n^nwmizizm* ^ 

rnteOrt^ (r + s) £T£>$rC&9 ; $^C. 

&7Jkf;k 7)V*r-)V. tj^-ju. ~s 9 07 jmp )i •. 7*'J-;k 7U- ;kr 
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ntt, & (A) £%>-2Z<Z>*§£0 7&>£3£Te>&T?, (B) JfeOZ 

7?ttO*6 4ST©S[ - e. ^ (C) £&OZTte0 7^<b5g;TCD&T> SfcttgE 
(D) £fc^ZTte0^e>6 2;T(D&T&9 ; 

i7Ji/*Jk 7;k<r- jk ;k yi?P7;i/^k TU— ;k TU-;kT 

;wk tKo+y, yvm+S', 7'j-;kr;k^^->» 75/, g^75/, 
*;u/t^e-r;k #;ktf^->, T^k x7/, ;\o, - ho, x;u*. =otfc 

tt = s s a « n -a #^*tt««U6T * * a«, iLfc^ioSfett2^®R 10 tt 
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j£ (I) *5cfctf (II) <DW&&Q\tm&&&-V$>Z> 0 ISftSttlotfctt 
©S3RK^F*^*. 75/, -fsy, 7$yy. tKD+yJ^yV, N-7^ 

y*7^7$y, hU7W7^y, 7Ji/+uf>7sy. tro 
UJk -rayviuk tr^/iuk euv^k t?^ v~;k eu^y- ;k -r> 
h' 'J y--»k <v<>K'j;k 3H — r>Ku;k <>Hu;k ih — oyv 

u;k yj-;k 4H-+/ Uv?n;k <v*/'j;k */u;k ^^v^u 
, ^-7^u>?-;k U ^;k +t i /'J-;k wj^Jk 75 h\ 

7= K. ^>X75->V, y^U^-^k 4aH-iJ^'/U;k *)U#V*JJl< 

. /3-^;i/7j<'jii;k 7it>h!Jy^k 7^'Jy-Jk tr»ja^-;k 7i 

^->hD>J-;k 7it^Jk ^x^ktf-^-Jk 7x/f7y-Jk fcToU 

-f5*vuv-;k -r^yvy-jk tf7 7'jy->ik tr^/u^jk t? 
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MJ^A, #U?A, -?^*>">A. T )V^—V IxfciD 7^£*t 

**** ^nsKigjesnfcu. fflffifcfcHfctt, ii«i©i^i*tMir-5^ 

(0<J<hLT "Pharmaceutical Salts" (IS^©^) » S.M. Berge<5». J. Pha 
r. Sci., 66: 1-19(1977) £#H8£>;i£) . 

, &&mmt&* m&kmt&. mmmm. mmismm* #a>-i/-k m. 

K x^hu-h, xi>u-K 7-^;H6tt[. y;kfe:7>-K ^;un>B6Jfi, 
iOi<*s>S4fi, #*)u*))i7)\,-v—)VW&+ ^s^n/;^*— k th'7 
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<b-&tl <D->X-*3j;ath7>X - ^T^ftf 5 (>J£g#75<& -5 . R - & J; & 

LtfLtfin vivoT7gtt£WT<5#in vi troT?tef£tt£fcfc&t>. &%W<Dik& 
&TZ> (H. Bundgard, Design of Prodrugs (~?u h'^y ^Ofil^) , pp. 7-9, 21 
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c l2 7U-;u7;wi/xx^;i/Tfe-5o #{c#£L^fc<mac,-c 4 7,M^x 
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1 3 , %-*J7*f-7s\Zu [4. 5] t*#>- 2-Hr 
XD&tiL&Tjk-? (J.M. Caroon, R.D. Clark, A.F. Kluge, J.T. Nelson, A.M. S 
trosberg, St.H. Unger, A. D. Michel. R.L. Whiting, J. Med. Chem. 24: 1320 ( 
1981)#BB) . 4-K"^3?>tt, Wil^>y;^PD*;M- btofcfolz 
i9TN«ISn« 2*>\ZZ.O)it&®l*. frith*) *3 L JU7>)1/*3rV-V&/D 

^yx- h<7)cfc-5(Ccu-ADyy^;i/^^>'l/- hT~7)l>JrMt£tiz>. m&\z 

C(D~ h JL?/-)\sm&£fcfo£itffi.^T7> : EZL7-zmWLT7S. V 

>\z&&L. ^^\zjL^)VjLx^Mtm^t^m^mwL<D^yxm^n7 
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£j&£tl£ (K.-C. Liu, B.R. Shelton, R.K. Howe, J. Org. Chem. 45:3916(19 
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80); L. Fisera, F. Sauter. J. FrOhlich, Y. Feng. P. Ertl, K. Mereiter, M 
onatshefte Chem. 125:553(1994)) . h 'J !7;M-Dgj&Tfifc££n, ffi 




V_ 0 . , fi J> 
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^5M3i:^t. l -^>V)V**z/t>)V-fc-)V-\d^)is>-4-*y 

(G. Winters, V. Aresi, G. Nathansohn, Farmaco, Ed. Sci. 25:681(1970)). 

itfcm&HQ iz ct o xi&fc* £ c © tr^ u > 4 - ^ 7 / 1 > *m 
j; o rs^© 3 - w&mm&tfm en, £ e ic^- ©7 jMrJWfciaTtt 1 &© 

&m&/\ny>{k7)U*r)U. R ' Ha 1 -?7 )V*)Vi\:'tZ>Z.Lfr-Z%Z> (#J*J£ 
»>yJl/1?l-^>y;P-2, 4-v^V-l. 3. 8 - h U 7-*f-X if 
n [4. 5] ^#>£^i-r3) (0.0. Orazi, R.A. Corral, H. Schuttenberg 
, J. Chem. Soc, Perkin Trans. I, 1974, 219). ^>'/- h>JJW^75y> 

iz£t&-?z>rz®<Dft * L^m-cit, mk7kma>mtia. *ihh*^— ^*7s. k© 
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*fcSi|©-IOIgt?(i. 1-&U&2, 4-zs**V - 1, 3, 8-hUTif 
-XtTo [4, 5) ^>f|^^^ig4tC^r e fc5{Ci)|^T'^^ (CM. Car 
rera, Jr., D.S. Garvey, J. Heterocycl ic Chem. 29:847(1992)) . If^U H> 
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iSB5Att, 1, 3-v^V-2, (4. 5) 5*#> 

S§^#«>£-$; £ 3*"t (E. Jucker, R. SiieB, Arch. Pharm. 294/66. 210(1961); 
Helv. Chim. Acta 49:1135(1977): Y. Ishihara, H. Yukimasa, M. Miyamoto, G 
. Goto, Chem. Pharm. Bull. 40:1177(1992)) „ &tk<D 2 - IsT / 'J Is— H 
it. N - it)V 'J ><D=fc 5 & tf^'Jy>-4-t>i:x7yi 

mzn. z.<Du;\2mt. •/y?D^yMM>y<5h* (dco %.tz\$ 
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Otf^U F >^<DmmDMSO/mt**VV )l>Zm^Tmf8.2tl(h. J. Mane 
uso, D. Swern, Synthesis 165(1981)). Xztf+S'Ktt, DMS 0*\><Dmt h U 

*^*;u**y h g ^At^sJSfCct^T^^n^. ai- 
rs / / x- s £ osjs t cfc & p^&, -tnictt < x e □ mmw <t t 5 ->* 

Ph x 
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(CH^COOK 



1 4, 9--y7if-XtP [5. 5] V >- 3 - :t>0)&f& 

aM8AT^x-S(R.D. Clark J M. Caroon, D.B. Repke. A. M. Strosberg 
, S.M. Bitter, M.D. Okada, A.D. Michel, R.L. WhiJing, J. Med. ihem. 26: 
555(1983)). ^>v;H C2. 5] 7f>7J>-6- 

ceo;; tfutw >'>*ta{t4 - >ry^>*M >v-*t > 
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1, 3, 8- h'JTIf-XtfP C4. 5) 7^- 1 -X>-4 -*><D&f$.& 
&ffl 9 Ti£^<2> (C. A. Bernharfb, J. Med. Chem. 36:3371 (1993): C. del Ca 
mpo, E.F. Llama, Org. Prep. Proce. Int. 22:514(1990)). iS^4-T5/fcf 
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NH X M (CH 2 J n COOR 




NH )— -(CH 2 )«f— N X H <CH a > n C0OR 



n. m= 1 ~4; R = Me, Et, t-Bu 



*£OT12&±3. [5. 5) ? >f** Mb^WIJlS}^^ 

^. ->*T-tfXtrD#fe«I|!£$n<7)^&^L/t75^TIJii«5nS (S.M. McElvain & 
R.E. Lyle, Jr.. J. Am. Chem. Soc, 32:1966(1967)) . cpfflfc vTit'X fcfnSg 

#<fc-&fe ti a> - a p tji^ / :* F =fc o x 7 u *;Mfc 3 n-s> . ^ > vVi'S©!^ 
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COOR 
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NH 



n = 1 , 2 ; 111=1^4 ; R = Me, Et, t-Bu; 



7XA^>& (n=l) t>Ktty;P^$>BE.(n = 2) <Z> 1 -t/XXf 

Gregory J. Chem. Soc. (c), 715(1968) ;0lsenb, J. Org. Chem. , 49:3527 
(1984); Yang & Meni field, J. Org. Chem., 41 : 1032 (1976) ; Taschner£. Lieb 
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igs Ann. Chem., 646:123, 125, 127, 134(1961)) . Ztl <E> (Oit^mU. 




±£>8H48l»tf)B&£W-f 3 6, 5 (n=l) :fc<fctf6, 6 (n = 2) 7to- 
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7;I/*;ML N-T^;Wk*m*J*<**»*. a:^^-- tf>^— (thio-Pinner 

iitHl 5 




COjH 

cbznh ~; : 

s 




^ + /Vco, -I- /-Vco, -I- 




NHBoc 





Vco 2 - 
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* 




tan 8 



o° — - of*"— OCX™ 

ln r+-^ BnN— / V C02Et BnN— ' \^OH 



B 

HCI 



gliC^l 9 
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jDO 

BocN — ' N — ' 




X=HtL<ttF 



n = 0~4 



HOaOHCHj 



NH 

NH< 



-7.tfo C5. 5) ^>^>O^S:^-r. 2, 9-vT-tf-Xkfn C5. 5 

CT2 0 
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H 



EtOjO— (CHjb- 



o 

^ V CN 



X = H*>L< teF n= 1-4 



H0 2 0—(CH 2 ^ 



NH 

NH; 



18SH2 0tt. 2&<D&mtf7)l,*MkZtirz9-'<>V'()l-2, 9- : J7 

^M2 1 



n = 0~4 



o 



o 

X = H*>L< *± F 



NH O 

iSi2in 9{tL<Dmm^7'>Mttsnr^2-^>v-()^-2, 9-^7-tf 

-*kTo (5. 5) 0>^tl>(D^^^ B d O^E y #tg 2 , 9-~J74f-X 
tfo (5. 5] £ MJX^;U7S><D#&TTiiW<tXX^Jl,-& 
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cfc O \Z - h U )V £ 7 5 V > fc^tft-T £, 



j£^2 2 



*- ( Y N— {CHjfrCOaEt 
BocN— ' ^— f 



n- 1-4 



X = Ht>L<tiF 



NH 



if-Xtfo C5. 5] ^>^>»^^^-T. CO ; Ey§S2 ( 9-y71f- 

<g> 0 x.x : r)i<<Dm j $>frzzi&m&*M\zm^T* m&mi 9\z-D\,*XMt£Ltz&? 



m^M2 3 
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NH 

X 

X-Ht>L<l*F 



jfe-C0 2 Et 

X n=0~4 



NH ^ O Q 

X 

[5. 5) ?>-7^>& (J. Med. Chem. 38: 3772-3779(1 995) ^M<DZLt.) £ 

mtA - SsT J 1>*M )V ( L < 2 - 7)V*U- J )V 



NH — — O , 



N— {CHxJsrCOaH 
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m^.M2 5 

o 

b jOC nh BtQC"^ 1 "* 3 ™ 0 * 1 

n = 0~4 




^2 511 8^L<D^m^Y^Mt^tLfz2-^>V^)U-2, 8-zSTIf 

i^!2 6 

f^V S NH »- f^V^N— (CH a k-CQ 2 Et , 

n= 1-4 



X X = Ht>L<l*F 



iCi 2 6 fi. 8M$^7;WMtSnr;2-^/ , /'f^-2, 8-^7" 
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If-XtTP [5. 4] x# ><D&fc*m-*o Z.<D : t;®m2, 8-iST*f-7,E 
*> £ T 5 v 5 >^O^tZct: o T 7 S. -J J ti )Vi£ 6 



wa;H2 7 




a 2 7 tt, (3 -T+f-XtfD C5. 5) ^>7 r ^-9 -'f;P) BFtt&ttft 
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ygB^HA. — %50ps i <Z>H 2 £ffl(^T6 Ot:, 5%Pd/C (5 011%) 

2 8 



CH 2 OH CHO 





NCBZ 




NCBZ 




NCBz 



.CC^El 



,C0 2 H 



C0 2 Et 






-Cai-c^&td cfc o T^Jg L fco 
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&Ii£^2 9 




iiti2 9H (3-7-tf-XtfP C5. 5] ^y^Z-^-OV) Zfutt 
^THJX^l/jftX b£J8^T*;k?— • X^E^SffrSr^Ka 

tt. -ft5 0ps i(DH^ffl^T6 0t:, 5%Pd/C (5 011%) T?#3R 
EsillU RfrHOT5->V^*tt^t#fc. KTflliEU MJETTjg 

i^3 0 
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C0 2 EtC02Et 







E1Q2 




CO a El 



CO a H 



C0 2 H 




CO,H 





;US^<h^tltC^< Boc B o c 2 O^TOifb/^y-^A^ffl 



i3$5c < p - -> t / ^ > v-r ju*c: ct & r ->;Mk*5cfc ^>*x h u ;kz> t 5. *j j ^<d 
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g&:m3 i 




m^3 1«, 3- {2- [ (3-7-tfXtfP C5. 5] ^>^*>-9-* 
)l^=.)V7 S. / ) tifflt<D&f&*7F:? . m^l3 3 4(DBOC-K^EDC, HOB 
t> DI EACO#SETTy»Jv>X^XX5 L ^S^:«3-T5yx^yotf 




«AH3 2& 8-^> % /<^-l. 3, 8- h'JTIt'-XtfO C4. 5) 5* 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



* 



( 109 ) #^¥1 1-512723 

V 



3 




m^M3 3te8-7-tf-Xb:o C5. 4] x^-3-X>-2-^->0^€: 
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iT'm^tc^vizmmznzo x/ ><Da-$mitt*:ti\zm< 4-7^/* 

— S^-g-V-f ^l/— i> 3 >5rt)-3>7;i/'5r>^#^n-5T*^^ (R.O. Hutchins, 
M. Kaucher & L. Rua, J. Org. Chem. 40:923(1975) £#8g) . T F AKcfc^llfc 

^13 4 



OH 



N 

Bn Bn g n 



Boc 



OK 




° ,C0 2 H 




KK v^ 



n = 0 — 4 
X=Ht>L<tiF 

NH 



^i34tt, 8 t(Dt^7x^ft$nt 8-^>7<Jl'-2-75y-3- 
1 , 8 -S-'y-tf-X tf □ C4. 5] f*^- 1 -X St^To N- 

^>v;i/-4-tT^U h*>te, hl"y A - SfEia -p TRUSTS 7 5 / - h 
UJHC^i&^nfc (A. A. Cordi, JM. Lacoste, C. Courchay, P.M. Vanhoutte, 
J. Med. Chem. 38:4056(1995)#88) . 7^/=-h )V&m%mz7 ^ S mzfc 
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&i&iky>}-C7>'MttZ>-t)\ 1Ztzfem®W\utf>ttlK\7)V*r)\>3-7.'r)V-l:7)V 

33 5 





CN 



NH 2 





X = Ht>L< J±F 
0 — 4 



>^>fn C04H 



+h- 1 , 8 -->*7+>-*-X tf P C4. 5) 7*^- 1 - X ^"T. 2-75 



^113 6 
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it— 1 , 8 -->*7+f-X tfo C4. 5) xi^- 1 -XXD^JSS^T. 2-75 

*Mt?z>. jL7,T)\s(Dm j $>frum&&*.m'&* xhj just's 5? ytcsafeLT 
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m^03 7« (8-^>^Jl/-71f-7tD C5. 4] 5^-3 — (M m& 

mm&<D-£i& $:^-r. vif^ >j tr □ «j v / * ^)i>*x h £ n - ^ > 
-^o^e- 3-3— KyD^>-ce^T;WHbu, m^T7kft.m7kftBiz<£^> 

(S.F. Martin & T. Chou, J. Org. Chem. 43:1027(1978)) . r-^hTJl/rt 

«^B3 8 
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m&m3 8«8-^>\Af;U- 1. 3 -Tz/JV-X\dn [4. 5] 5*0-1- 

-*s7 j^y^JDV) T-TisMtirz. xt^jucd*^, ftft-r z>mj£m-nm 

fj£5SI2 3 9 



/ 
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COOEt 
CN 



Pfi 



/ v COOH 

HQ 



Ph 




N^Ph 




Ph 




COOfl 



NH 2 



^ — 



OOH 



NHa 




» COOH CX=H4fcliF) 




COOH 
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N^Ph 



(R- =CN*^»iCONH2 ) 



XX 






XX 



I 




xx 



COOR 



J 






o rr 



I 




COOH 



(X=F*fci*H) 
(n= 1~4) 



1 
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>— f \ — ' N CN > — ^ COOH 

*o;„ h p xcc 

^-Ns^Ph ^-M^Ph 



y» — - C* 1 



(R* =CN£fcttCONH, ) 
(R" =7M-^tfcll7UJW 

(X=HifcliF) 



W w "<Xf XCrC 

ly™ i>JH U/J" 

^ N V^COOR O^COOR VVICOOR 

O Or- 

I » \ 

NHz NH 2 NH2 

"Jnh NQjh lf> 

^- N Y^COOH ^-N^COOH ^ N y"y«COOH 

O * O R" n 



tt7ih'$f#t. 4 h + y ^ > y JUKilS D D Q t ©Sftt^ L, ffi 
N - ^ > i/;HWi*S^J!jn^^<DTT^J!fS U *^T;*J ->M& fcoy 



m^M4 2 
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O — COOH 




Ph^ N >-0 _ PrT^ X NH>IHj 

•COOH 

° .HC1 



(R* =CNifcHCONH, ) 
(R" =7-M^*fctt7"J;U> 



**°Sck " S3 Scb'- 



?/-)U*T'l -^>v^;Utr^'J F (S.M. McElvain, R.E. Lyle 

. Jr., J. Amer. Chem. Soc, 72:384(1950)) . m*T Z.tl&mi&&T: 3 BBSS 
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«aB4 3 




ttstH4 4 
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m ^H4 5 
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^ai4 6 

'XXI, - - Xx>o- 

(R-CNiCOKHj) 




jl^ji, (3- (4 (75/<5y/f;i/) "O'AOW - 3 -7-tf-xtfp C5 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 123 ) 



#^¥1 1-512723 




COOEt 



. HCI 



ISA 



: ^>> ? ;U9-^-=\rV-3-7it*-7>fcfn [5. 5] V>?9-1 



X> 





0. 98g (3. 96mmol) (D^>'J)VA —fc)V*)V\Z^) V>- 1 
S^U-h (Eur. J. Med. Chem., 26:625(1991)0>#fcKJ:r>TH»)-*5«fctf 0. 
28g (4. Ommol) ©3 -7^>- 2 1 m 1 0>*9 S-)V*SlzZfil m 



1 ©#0«§«0»«t. lmlO/^y-WOO. 0 15g (0. 2 7mmol 

) (DA^mtti i ) o A^mmmmz-m^mim^rz. mmz&^x immune 



iJXS : 0. 2 3 g (1 9%) * 
IiB : ^>->*^9- ( (Jh*i/A^=^) 3 
5. 5] ^>x^-7-X>-3-^;U#+vU-h-»iH0a 
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Ph 




2 3. 63g (105. 4mmol) ©yXf jH h + 
yx-h£5 0 0ml (Dt&flkT H F IZfefflV * £©»tt&g*»H$TFC«#L 
fc. ffilJifCS. 0 7g (10 2. 3mmol) 08 0 %*^fb:J- MJ ^A£SstlO 
jg^l3$Ot:T3 0^Lfc„ 3 3 m l^JtTHF4"Otuai(DXeP 
{fc-&^3 0. Og (10 0. 2mmol) <Z>i£il££— firroJn]*.> Sffl*"CI*!&^ 

e>4B#^-n^}f^ufe. M^tj^TKtca^An, ^-^Mf^x-f^ 

^iRS : 10. 58g (29%) 
IgC : Xf (3-7+f-Xtfn [5. 5) # - 9 -- f;W T-fe-^-h 

<omm 




T.mB(D&m7>¥n{k&gj<D9. 6g (2 6. Ommol) $40 0ml©X^y 
-JUCjgjgU CW»8!ti:tt^JT*^±<DzkBft<kPd (II) S:7K^Sn^i§tC 
sBtbfZo 5M4 0t, 1 a tm^iT^iL. 4 0 l$ffl&tc^7 M£& 
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iRft : 3. 43g (55%) ift 

I^D : X^;U (3- (4-->7/^>V-nW - 3 tfP C5. 5) 
^7>x^- 9 -<>»U) 7-feT— KOIUM 




M^OX^^fc^O. 24g (1. Ommol) *5«fctf0. 6 m 1 <D&M t! U ^ 
>^7ml0|^iTHFi;Wtfc. St^TlCtf^ 6m 

1 (DSfcj&THFtffoO. 16 5g (1. Ommol) ©tfrffc 4 - 7 V > lAtf JV £ 

=Mf->/7-fe h>4 : 1*^X3 : l^ffl^ty^yjUTHPLCiaoT 
IRS : 0. 1 9 g (5 1 %) Hfeift 

igE : if ;v (3- (4- (rsy^sy/f^) ;w -3-71f- 

Xfcfn C5. 5] ^>x^-9 — OU) 7-fcr- — h&g^<Z>P§i 
X^y— ;P7 5m 1 ^<Dn&idi£>I*S»x h U;H . 6 5g (4. 4 8mmol) 0) 

*l£5 0m l <E>1 2%X^/-^7> ; ex7^-r5aSL. 2 B^mTJti^L 
£ 0 ig^JSr^^Tzgi&fU SfU* 1 0 m 1 □ O ^ ^ >ii felCll^ 
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iRS : 0. 1 8 g (9. 5%) *Sfi*£iHu m. p. >3 0 0*0 

EL I SA : I C 50 >1 0 uM 

PRP (ADP) :ICc n =100wM 



(3- (4- (T^y-r^/*^) *>*M)V) - 3 -Tif-XtfP [5. 5 



HJgfll lWXXfJW Omg (0. 16 6mmol) £ 2 m 1 <D 2 N^&*5efctf5 

i|X*:6 4mg (9 8%) ^— ^iferoSfcS'teHft: 
EL ISA: IC 50 =0. 0 0 8 2 /iM 
PRP (ADP) : IC=„=0. 4UM 



x^;u4 - (3- (4- (7= y-f a / *^)D 73L—)V) -2-^y-i- 

3, 8-vT1f-^t!P C4. 5) 8 — (M ^yx-hiH 

irons 



HN 




. HCl 
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NH 2 




.Ha 

JLUA : 1>*J)V4- ( (N- (4-^7;7i^W 75/) *=$-)V> -4- 




2 0. Og (8 0. 9mmol) <£>^>>MH 6 -71f-7> tfa (2. 

5] 6 -7J;P**->U— h (J. Med. Chem. 26:855(1983); ^H^ffF 

7< HA^HS) *5cfc^4 7. Og (3 9 7. 8mmol) ©4-75/^> l /-b 

1R»: 2 4. 5g (8 3%) . ^-^ifeCD^^H^, 
m. p. 107~108t 

If§B : ^>V)V (3 - (4 - y7/7i-iW 2 1 3 , 

8-vT-tf-xtrD (4. 5) 7*47-8— ow h<z>i@S3 
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2 1 Om 1 O^^THFffO)XgAOtr^U^> 1 8. 5g (5 0. 6mmol) 
fccfctfll. 4 5g (7 0. 6mmol) ON, N* - 1 -#;U#— )\/V4 S.& % S— 
;K7)^^T;Hi'>|?fflmT-C8^M9itT?iD^Ufc. »rfcK5. Og (3 0. 
8mmol) ;U*»iOLfc», JJD#fe£— IftttftLfc. 

(c j; o xmmit^^ntio —dk. * t «&&*M*&*HBa» > 1 £ *> kji 

IRS : 5. 3 g (2 7%) &fl£f»5*c, m. p. 138~140t 
IgC: 4- (2-**7- l-^it-3, 8 - v71f-* tfD C4. 5] x 




. F3CCOOH 

i?tJj£<7)IfS<Z)&§gXl?oft;-&4£i4. 2 6g (10. 8 8mmol) 5 '>tf O 2 6 

mioHJ 7;i>*d»bh::jiqa. -7?®s« 1 orOTtc^Lfe. 2 smsa 

JRS : 4. 0 g (9 9%) m. p. 217~2 2 0t 

IgD : X^;U4 - (3- (4-y7/7x-Jl/) - 2 - 1 
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3. (4. 5) — 79 J X- hOfflM 




pJ$i£>Igtf>k:^U >?>(D3. Og (8. 0 8mmol) £ 5 0 m 1 cy^MT^L V 
>tCj§fl?U i^Tl. 6 8g (15. 8 5mmol) (Dpfflti- b 'J ^A*5«fctf 1 . 
5 6g (8. OOmmol) (DX^H -^DA^;i- h^^JPUfc. M&%H& 

4XS : 2. 4 g (8 1%) m. p. 7 0-8 OX: 

IgE :If;H- (3- (4-Ih+'>*WM5HM 7i^) 2- 

3. 8-y7f-7tfP t4, 5) 7^-8 — T JU) 79 




.HQ 



1 4 0 m 1 ftJI&X*/— ;i^0)IgD©:ibU;l>2. 4g (6. 4 6mmol) <D 
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WLxm&itisft. nn&iftsiTatau 

JRS: 2. 2 g (7 5%) #mfc<&*&*, m. p. 1 9 5 - 1 9 9*C 
MF:X3\>1>4- (3- (4- (TS/'fS/^fJW 7i-JW -2-** 
y-i-^-y— 3 , 8-v71f-XtfP C4, 5] ^ ? - 8 — T JU) 7* / X 

Bfi£05Ilitf>4'FB , Hfc2. 2g (4. 8 5mmol) £fi&fPX^ /-^T ^xTig 
jgl3 0mn:K$tfc. l£i&T-BfcJl#U ifcl:3 0ml ®7>t-7^ 

iRft=0. 5 5 g (2 7%) m. p. 12 7~12 9t 

E L I S A : ^Jfr&f 
PRP (AD P) : ^£-£"3* 

3lMg»14 

4- (3- (4- (75y<5/^) 7xX;W) - 2 -**V- 1 

_ 3 8-vTlf-xeP [4. 5) f;» "/^ >^t:7. h U 7JU^" 

□7tf-h©PH 

NHj> 




. 2F 3 CCOOH 



IgA:^E7fJM- (3- (4->7;7i-W -2-**V-l-*' 

-9— 3, 8-->*rif-xep C4. 5] 7*/X- hOPJlSi 
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^mm3<DXmC<D*fflftl 0. Og (2 6. 9mmol) SrfgiHT-fe h > 2 5 0 
m 1 \Z®mis* 3^X5. 7g (53. 8mmol) <D&mj- b U 02±&<k&4 . 8 
lg (2 6. 9mmol) ^H^JH-^OD^yi-h (Chem. Ber. 98:23 
I2(1965){Cbfe^oTPM) £8s2jnL£:. Jin&SiftTr— Hfeimf&Lfc. %xfzlZ2 
. 8 5g (2 6. 9mmol) <D$m-f h U I >A*3 = ttX2 . 4g (13. 4mmol) 

iRfi: 1. 8 7g (17%) ^-yafeCMSift. 
m. p. 9 2-9 4X: 
X^B:^H^;U4- (3-4- ( (1&'EL~7 V^-i/fl )Vi$ZL)VT J) 7 
*3MU) 7x~W - 2 -sMrV- 1 3, C4. 

5) 5^-8 --r;i/) y^/x— homsa 



BOCHN 




6 7. 5m 1 (D^br^'J> 7 >4Dcfc?>'7. 2 m 1 <D h 'J xf^75 >4 , <^mlKg 

©Ig©ZhU;H. 8g (4. 5mmol) ommz. —feomtix-tinkfrmrtx 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 132 ) 1-512723 

^^u*— sg-roira^fco cin^iST ii$ra«#u ^(ofiuzzwm&mtm 
mtmmztz-Dtz. z\n&mQ*T~tfcm-rz>i£-zMf£z-&tzo M^ismi 

0)*9J— IfcHTl. 35g (17. 7mmol) »^T> ; E— -JATjiai 

^075v>[:4 5ml©THF/* (1 : 1) (DU^. i^T4. 0 5g 
(2 9. 3mmol) (Dmkts U £ A*5 J;tf4 . 5g (2 0. 6mmol) 0DBoc 2 O 
Srin*.*:. 4 5flf B mi&TJt#L£:&> 5 0 m 1 ©TKT^tl^^L. It^X^- 

PP^^/X^Z-Jt/ (2 0:1) $rfflliT->'J*y;U±T^D^h^7^^ 
— £^fi£U ttWCS^nn*^>/x^y— ;P (4 0 : 1) ^f^Ti7D7h 

iR» : 0. 2 g (8. 6%) ^fifa 
I^C : 4- (3- (4- (75/<Sy^f;W 7 3L~)l) - 2 - 1 
-**iJ— 3, S-VT+f-XVu C4. 5] ^^-8--f;i/) ^>g|fXh 

U yju^-ay-t^— bomM 

XfeB <D&m7 5. is ><D 0 . 2g (0. 3 9mmol) £ 2 m 1 <D b U 7;U;fPfi£ 
1KS:0. 12g (5 3%) . ^-yafeC^IW 
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m. p. 1 2 2~ 1 2 5*0 
E L I S A : mm^-T. PRP (ADP) :IC 50 =3/zM 

(3- (4 -7^ y-f 5 J 7i-^) - 1 -^tr- 2, 8 - ^ 

Tlf-^tfo C4. 5] 2 -X> — f;U) 7-fe-r— hjfitt^onail 




. HC) 

IgA : ^H^f ;P (3- (4-y7/7i^) - 1 - - 2 , 8-^7 



NC 




mt4-isTS ^>Vt Ho^-/5 ;i/£:£i&iU. Org. Chem. 45:3916(198 
0))l:L^btN-7DO7^-»'f5 K^ffl^T4-y7/^>X7;i'ft 
K ^^ktCct o L , £ <=» t HI&4$ffiFfiJlgW094/l 3696*1 K L£rt< 

1 5 Om 1 £>&<t*^/ — ^cfWtf^U > 5 > 1 5. 82g (8 0. 2mmol) *5 
^Mth'D + yiy-f^H. 4 8g (8 0. 2minol) (D^tC, m&gffi. 
<D17. 8ml <Db l ) JL^JIT /--)\,mWi$:~Tfc-r'DhttZ-. ^OlBlfi 

/^)18. 7g (4 8. 2mniol) ^cfctXl 0. 7m 1 ©h'JX^l/75 >?:2i 
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£iRS : 2 6. 0 g (9 5%) m. p. 169-17 It 

X@B : 4- (1 -**1t-2, 8 -vTif-XtTD C4. 5) 5^-2-X> 
-Z-^)V) ^>Vx MJ;KZ>IB$S! 



HliOIgW^ilf^'Jy^ffll 0. Og (2 9. 3mmol) £4^-^0 2 5111 

Kit # vfzm. m&vozftMm < mrnmi- h u •> A«a?n*»ttK:ffi€f xn. 2 0 

^iRffi : 6. 94 g (9 8%) *fi*£Hu m. p. >l99t (dec.) 
XMC : x^;U (3- (4->7/7i-W - 1 2 . 8-y*71f- 
XtfP C4. 5) t^-2-x>-8 — T^) b<E>H§Si 
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NC 




IgBOtr^'Jy>0. 6g (2. 5mmol) £ 1 Om 1 (D&MVMF & £.T* 1 

om i (D^.m^ y-)^u^mzmmv. m^xo. 6 9g (5. ommoo <*> 

»'J^A^iDlfc. 3 O^l/fcft. ^OARtXfJl/O. 42 g (2 

. 5Dunoo z-ffi-r-Dtax., ^<DU^^-mMmxtm^tco ^n^TKtca^ 

> (3 : 2) Sffl^Ty'JAWl'it^OTh^??^- fC«toT^@^6ift 

JRS: 0. 52 g (6 4%) ttft&ttA. m. p. 116-118t 
IgD : XfJl. (3- (4- (7$;-f = /^fJW 7i-JW 
2, 8-->'71f-Xta C4. 5] x?-2-X>-8— f JU) 

&0>9!SI 

3 5m l^X^y— ^tf^HfiaiWXgW- hUJUO: 5g (1. 5 3nunol) 

mziz i om i vTy^-rmmzmz.. $e.tc2 b ltkis 

HXM: 0. 23g (40%) m. p. >2 54t (dec.) 

E L I S A : P R P (AD P) : ^Jfe-trf 

(3- (4- (75/^5 7/^) 7i^) - 1 2. 8-vTU-' 
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-Xhfn C4. 5] 79-2 -X>- 8 — (M Wf&V>M 

NH 2 




COOH 



;^J5<DX7.^0. 12g (0. 3 1 5mmol) £ 2 m 1 OXiS' J — M~m 
U 2 NOTK^k^-HU^ATK^O. 4m 1 £gsjbDL£:f£> C(Z>ig"&#)£— 



iRS : 8 8mg (88%) & 

e l i s a : ^ss-e-r 



Kft:, m. p. >2 6 5t 



PRP (AD P) : IC 50 =4mM 



mm 



X^Jl/4- (3- (4-75 ^^)V) -1 2, 8 

-yT-tf-xeo (4. 5] -X>- 8 ^yx-hiSll© 



NH 2 




HC1 



COOEI 



IgA:X^4- (3- (4-y7/7x-JW - 1 2, 8-y7 

+K-xeD (4. 53 "tV- 2 -X>- 8 -<JU) y*/X-h©!8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 137 ) 



#^¥11-512723 



NC 




COOEt 

^Ij&gfcl 5 I*§ B (D U v> > 1 . 2g (5. Ommol) , U 1 . 3 7 

g (9. 9mmol) 43j;tfM!&»£>**fc# U 3 0 m 1 O^T-fe h >\zmM 

U iUTO. 9 9g (5. lmmol) (AX3MU4 -^DA^ / X— hSrgsJPU 

i*MEETTig*f L fc. 5 % x* / a n * ^ > l^T -> U # ^ 

JR» : 0 . 5 9 g (33%) Sfelft*. m. p. 8 5 ~ 8 8 r 
IgB : X^;U4 - (3- (4- (75;-f5 7^fJW 7i-W - 1 
If- 2, 8-vTif-^tfP C4. 5] 7 f ^-2-X>-8 — (M ^!/X- 

IgAO- h >J;K). 5 8g (1. 6 3mmol) £ 3 5 m 1 ©$£i&X^ / — )V\Z 
UU*5>y/ *9 J— )V (7 : 3) *fflUT^U*y^±T^D^ — 
JRfi : 0 . 4 g (60%) m&fel* 

E L I S A : HJg-tt-T PRP (AD P) : IC 50 =2. 8 (iM 

mmms „ 

4- (3- (4- (75/< 5.S 7i-JI/) - 1 2 , 8-'/ 

7f-7lfo C4. 5] x^-2-X>-8 — UV> 7?>&<DMm 
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HN 




COOH 



^AzKjgj&O. 9m 1 <DM'&f&$ > 'V'0Zl&&l 7 Olf ;PX7fJl/0. 2 8g (0. 



6 8 5mmol) ^T^M^^ft, 



iRS : 0. 0 9 (38%) f 
E L I S A : mM^-f 



, m. p. >1 8 5t (dec.) 



PRP (AD P) : IC 50 =0. 3 2 mM 



■mm 9 



X^4- (3- (4- (75/<$ / *=f-)l) 7x~JU) - 



%-i/7 J $-7.\Lu C4. 5) x^~2-X>-8 — ( )V) -4-*+V^; 



NH 2 




» HQ 



COOEt 



X@A:4 - (3- (4->7/ 7iXJW - 1 2 , 8 -vTlf-X 

tfP C4. 5) 7^- 2 -X>- 8 -- f JU) -4 -^-^yy^>^C0D3^t 
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NC 




^MM5T.mB<D*fflftH. 2g (5. Ommol) <D3 Om 1 SiTHF« 
MWZ, *S7jcn/\^S?0. 5g (5. Ommol) i$£Zf4-N, N-y/^7$ 
/e«Jv> (DM A P) 6 0mg*Mfc. SStT 3 0 ^Jn^Lfe^> SJrifcfcO. 
. 15g (1. 5mmol) (DM^n^^Wt^a^.. MiJft£ 1 . 5 B#PtHI&g£L*:. M 

»RS : 0. 9 8 g (5 8%) m. p. 167~170t 

MB : X^;|/4 - (3- (4- (7$;<5 7^fJW - 1 

it- 2, 8-^Tt>-*-XtrP C4. 5) ^-2-X>-8— r;i/) -4-^+ 
V ^ / x- hi£&i£<£P!S! 

H)6g0tJ5X^Dlrai^J:^tc» $£*£x^ / — JU 6 5 m 1 t(DIgA«zhU 
JK). 98g (2. 8 7mmol) <Dmi&&mtfcmT~&ft2l±. i^T6 5mlC9 

1XS : 0 . 4 8 g (4 0%) . gf^T/gS-TSfft 
ELISA:iitf PRP (AD P) : «-&-T 

gliSSff] 1 0 

4- (3- (4- (7$/<5//^) 7i-JW 2. 8-v 

[4. 5) ?^-2-x>-8 — UV) - 4 -**vzf? >Wt(Dffl 
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NH 2 



HN 




COOH 

My&m&<DJLU\ZVtzifi'DT. MMM9(D3L3 L )l'3L7>7 u )\'0. 34g (0. 8 
mmol) J5ml <DX.$ J -)lte£XM m 1 <D 2 Nfrmk* h U £rA*&til£<Z)S£- 
WTrzW&S-tf*:. (2 0 0mg) tezk/x-^;H : 2 

75>e>^II{fc£-aTfc. SiiBt£it«8U -lelB^m (6 0mg) «^X^;U*5ct 

£|RS : 0. 2 6 g (9 0%) m. p. >2 5 5"C (dec.) 

ELISA:Hltf PRP (ADP) : I C 50 = 1 uU 

^mm 1 1 

X^;i/4- (9- (4-7 = y<5/^^l/) ^>y-TJU) -3-^V-l- 
^-y— 4, 9 -zS7-*f-X¥u [5. 5) #>5^-4 — (M ^/X-h 
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ISA: 9- (4-'>7y"OW;W -3-**V- 1 4, 9-v 

C5. 5D ^>^>CDP3^ 



18. Og (7 1. 7mmol) <D3-^-+V- 1 9-iST*f-X 
tfn [5. 5) >)>f*>/WFoyDY<H (J. Med. Chem. 26:855(1983) td 
Lfc^oTUSi) £3 0 Om 1 ©feiRtfy 5?>fc»»U 11. 9g (7 1. 9 
mmol) ©^{fc4-x7/^>VHVU£'>ST^i£Jrab£: 0 Z(DM&%> : £— Bfe^iS. 

JRS : 1 3 . 6g (6 3%) Sfe^, m. p. 250 — 25 1*C 
ISB : Xf;i/4 - (9- (4-^7/^>y<;i/) - 3 -3"^V- 1 

-4. 9-y*7f-XtO C5. 5) ^ - 4 -1)1) Zf ? J h <Omm. 



> CCX)Et 

BUj££>IifI0Mt;-&^ 2 . 99g (10. Ommol) 1 0 0 m 1 OSiDM 

F<Z)„l£#j£6 CCIC®*!), ^^TTK^b^-hU^A (&4£lif& * Id 6 0 % ) 0. 



NC. 
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44g (11. Omnol) fcgsJjDL*:. ZtlZHil? 3 0 ftZ.<DWig. 

T-mftLffitftz. 35MtZft&\sM&* 2. 14g (10. 9 7mmol) <DX.^)V4 

&±x-&.t&2-&nQ*~cmmLrz. @t^x^/x^y-;p9 1 salts' u 

|R§ : 0. 8 g (1 9%) ttt 
1*10:4- (9- (4- (7$y-f 5 7 ^>V<M -3-3J-+V- 

l-**U--4. C5. 5) ^>x^-4 — ou) 7"^yi 

HfiaiOXgW— hU;U0. 8g (1. 93mmol) <D 5 0 m 1 $£t£X;? /— 

ro^iottiitL, mtfcmtixT'&mzitrzo zn&^ux—mm.WL 

JRfi : 0 . 1 lg (12%) 

e l i s a : ^js-a-r PRP (AD P) : HM-trT 

H^ffl 1 2 

4- (9- (4- cr s / s y * ^>iAnu) - 3 -*+v- 1 

+1—4, 9-vT-9-'-7.tra (5. 5) V>79-4 — f ;W ^^>^S?^0 
§819 
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HN 




HO 
-COOH 



Oml^^Jl l©X^f;P7 5mg (0. 1 6mmol) <Dm 
miZ 1 m 1 0) 2 N&mtJ- h U ? ATRigf&fcjDn*.* ^©S^^^tlT-t^ 

flXM: 58mg (8 2%) Mfef&J* 

ELI SA:Hl-ttf PRP (ADP) :IC 50 >10juM 

^mm i 3 

(8- (4- (7i/<5/^^) ^>».AOW -l-7x-JMf^-2, 

4-swrv-i, 3, 8- hUTif-xtro C4. 5] 5*^-3-' r;p) m 
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HN 




COOH 



. FjOCOOH ^ Ph 




Ph 

. HQ 



11. 65g (50mmol) <DN- ('*>i?)\stti'j3)l'tf=.)V) t^'JK> ( 
Chem. Pharm. Bull. 30:1084(1982) tLfc**oT4 - hWJ K >*3efct*^>v ? ;i' 
^□o*^*— M^iBlSa) &<fctf7. 2g (5 0mmol) <7>&^>>?JUT 5 > 
2 Om 1 — ;i/*3ct^l Om 1 (D^CDU^^HzmMLfZo ZCDmi&Z 

OlCCftftU -e^)F^(Cv7>{k*U^A3. 2 6g (5 0mmol) CDTKigifc 1 5 

•KM: 18. 2 5g (9 5%) efe*ft5fc> 
m/p. 143~145t (dec.) 



liB :^>yJH-^>y'Jl/-2, 4-S?:j-*V-l, 3. 8-h'Jrif-X 
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fcfo [4. 5] y : i]>-8-iJJl^i^U--b<Dm 




Om 1 »£©fflH£©Ig<0fc:^U>'> 1 7. 3g (4 4. 8mmc/l) 
l:y7MWJ^A7. 3g (9 0. Ommol) (Dfcmifc 1 5 m 1 &Jm*.fc. Z(D 

iHiifttBL, wflRasnffi+'caiiBtfc. nmvj&4 5mioi oxaaraasu 

IRS : 13. 2 5g(7 5%> 

m. p. 1 2 3~ 1 2 5*C 
IgC : 1 -7xZ)WfJh 2. 3, 8~h»J7if-XtT 

O (4. 5 j x.^>CD^g| 




MCW^tf^'J ->*>8. Og (20. 3mmol) £ 1 0 0 m I <DX.? J— )V 



Ufc. 5 0 0mg»10%Pd/ C £!J0*-£:&> C (DU^m & h £ t' 
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9 □ d * ^ > &m x u * y ;u±t ^ o v h v =y ~? * — \z. ct o tsi®^ s> ^ 

JRfi : 1. 8 g (3 4%) tm£#.Hft@# 
m. p. 1 9 5-1 9 6t: 
I@D:8- (4-x7/^>\AOl/) - 1 - 7i-;Mf ^- 2, 4-5?** 
7-1, 3, 8 - hUT-tf-Xtfn C4. 5) >cD|B§g 



HiJ)diWXgoe^ , J> f > 1. 7g (6. 5 6mmol) £ 5 0 m 1 0^iTH 

ctuc8m i <Dnm\fi)i?><Dm&ynzmmLtz. tk-c^l^. i. ig (6 

. 6 4mmol) (DmtA - y77 ^>VW fr^MXtz. d*! £ — fft^i&TMi^ L- . 

i (I I) Ofig^lTK^^cttXy^'r >T^LT2lHl^Ufe. cn^eftg^ 

JRfi : 0 . 92g (36%) 

m. p. 2 0 7-20 9t 
IgE:^£^ (8- (4-y7/^> l /'f;W -l-7i-JMf;H2 



NC. 




Ph 
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Ph 



COOt-Bu 



iwi£<Z>IiI<ZHb-&#fO. 9g (2. 3mmol) £ 3 0 m 1 OfEJ&TH F 
tz. 5 5mg (2. 3mmol) (DA^Miti- h U £ A^^JtoLfc^, ^7llT3 0#lt 
#U grcv>TO. 5 8 5 g (3. Ommol) <Z>^H7^;uyD AT-fe^— h £SsJ!}D 
Vfz a Z.(Dm^m^2 BP B 1i!#U tKtK left €f Atlfc. 2 IsIpmx^TjftttS L 

JRg: 1. 1 2 g (9 6%) fft 
IgF : ^H^f^ (8- (4- ( (^£yh + yA^-Jl/7iy) -f 5 / * 
3-)V) ^> S J^)V) - 1 - 7iZj^fJl.-2, 4-SWrV-l, 3, 8-h 
UT+l-'-xea C4. 53 x^7- 3 — f )V) T-tr-hCDMm 



Ph 

XUE(D- h'J;UO. 5g (1. Ommol) £ 1 5 m 1 U 3?>*5«fctf 1 

. 6m 1 <D^SIh'JX5 1 ;UT$>cDig^(C^Lfe. ^nKfi&l'tTMJltfXSrfiS 



NHCOOt-Bu 



HN 




COOt-Bu 
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jioomi ® h;i/x>K#»u in^tfcTOiiTtfj i?><Dmm 

fflfrtM 5^iPl^LT> i^S.ttttjS^$:t#feo in^ETtS^L, 4ml© 

;WCigfl?U 0. 3g (3. 9mmol) Qgt&T V^-^ATllL 
T2B#Pb16 CCTJD&Lfc. ^«r*^+T^L, 5£g4fc£X--^<h<h ! feK: 

ig-^tJl Om 1 tdigflSU i^TO. 9g (6. 5mmol) (DfikWLil 'J ^A&cfctf 
1. Og (4. 6mmol) (DBoc 2 0^1)PltISTmtr B WtTBocff 

iRft : 0. 24g (39%) fa 
ISG : (8- (4- (75;-f5y^fM ^>\Af ;W - 1 - 7i-JWf 
;i/-2. 4-5?**V- 1. 3, 8 - h'jnf-XtfD C4. 5) 7^-3 — f 

iiOIg©ffii75y>2 2 0mg (0. 3 5 5mmol) 5 2 m 1 © h U 7)1/ 

% <h £ {City's d <h (Cct o lcM<Z>&7W£8g L*:. 

•Kg: 0. 0 5g (2 4%) m. p. >197t (dec.) 

E L I S A : ^dS-tt-T P R P (AD P) :IC 50 >100mM 

mmm i 4 

X^-;i/3 - (3- (4- (75/-f$;/fJW 7i-JP) - 1 2, 
8 -vT-tf-XtfD (4. 5) x^-2-X>-8 — OP) 7o/^-MKI 
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NH 2 




3 Om 1 S£J&X^y— )l>*(Dm:1fcM5J:nB<D$>mfc2. Og (8. 3mmol) 
COBMrnzO. 7 15g (8. 3mmol) <D7? <J ^Bft^^W&JP^fc. ^(VU'S 

;i,T5lHlj*tbLfc. l oi:^fc*im«t h U r>A±-C^^-fr» MET 

&x*/-;P+-Cltt#U *6C«ilLT*&*"Cl6«**"Ct»"5— (0 
. 2 3 g) L£:. 

£i|Xffi : 0. 8 7 g (3 2%) Mfe*£H» m. p. >2 2 5t: (de c.) 
IgB : X5P;U3- (3- (4- (75/-r5/^W ^i-JP) - 1 
+I--2, 8-->*T1f-XbfP (4. 5) x^-2-X>-8-<;U) 7"D/VX 

*!jg0iJ5IflD<Z>Ii§»c:b£:#oT, 3 0ml (D&j&X* y — Jl/ffOXilAO 
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-h'j;UO. 39g (1. 1 9mmol) ©»£&<t7Kit;tf*Tg§fn£-t»\ 

4 0mi (Dmai-* y-)V7>^^.7mmx9m^tz. vzuu**>y/*$ j 

JRft : 0. 2 3 g (4 9%) WfeSSHv m. p. >1 9 2*C (dec.) 

E L I S A : ^SS-trr PRP (ADP) :IC 50 =0. 6 4 uM 

1 5 

4- (3- (4- (75/-f5//^) 7xXJU) -l-^it-2. 8-v 

Tlf-Xfcfn C4. 5) x^-2-X>-8— fJW 7n/t 

NH 2 



HN 




COOH 



HM^J61?ai^fc=k^tC, 4m 1 <7)X^y— Jl/fccfctfO. 9ml02N7K^<b 
^- h-U ^AzklWftoa^lllTSteMiW 1 4©I7f^0. 2 6g (0. 6 6mmol) 

^JS<Z>&£x* (2 : 1) ©1. 5ml^6^ft$ 

JRft : 0. 1 g (4 6%) Sfiiffr*, m. p. >2 4 3t (dec. ) 

E L I S A : nm-tt-r PRP (ADP) :IC 50 =0. 11//M 

3j*£g>l 1 6 

X^;U5 - (3- (4- (7S/< = y *7)V> 7i^) -1 2. 
8-v71f-7>tfn C4. 5) - 2 -X>- 8 — O10 -5-**V<>* 

yx-h^^©iraia 
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NH 2 



HN 




.HC1 

IgA: 5- (3- (4-y7/7x-;W - 1 2, 8-3?71f-* 

tro C4. 5D 7^-2 -x>- 8 — 010 - 5-^y^>^>s?<oiSiS{ 




COOH 



4 Om 1 (D$HtTHF4 1 Oll^J5XSB0)4 , F^l. 5g (6. 2 2mmol) 
0. 7 1g (6. 2 2mmol) ©i*^-lI#*J:^7 6mg©4- 
N, N-v/^T^ytfJ (DM AP) £gsJjnbfco ^tlS^fiTf 1 KfW 

iRfi : 0. 9 7 g (4 4%) m. p. 1 8 3~ 1 8 5*C 



Xl§B:X^;U5- (3- (4- (7$y<i//fiW 7i^) - 1 

■tf— 2 . 8 -->*7if-7.hfD C4. 5] 5*^-2 -X>- 8 — f ;U) -5-3"* 

HifiW5lSD©¥MS»3Lfc*<-3T. fiHi£<OXe©-KU^0. 91g (2. 
5 6mmol) tf> 6 0 m 1 J — ;U+©MttSttflyK*#*Tria*!S1*. 

UTiSfax^/ — J|/7> : 6-7^5 8mltffill/fc. dOig^^MffiTT 
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IRS: 0. 4 9g (4 4%) j&3tfe£>«I (ZLtUi^STig® Vfz) 
EL I S A : mm-tt-T PRP (ADP) :IC 50 =0. 2 tiM 

mmm i 7 

5- (3- (4- (7^y-f5//^) - 1 -^if- 2. 8-v 5 

T-tf-^tfD [4. 5] 5 f ^-2-X>-8-' f;U) -5-aMrV'*>^>fc© 
PISS! 

NH 2 



HN 




COOH 



mg^J 1 6 0>X^;UX7.vMK). 34 g (0. 7 8mmol) 5:5m lOX^/— 

|R* : 0. 2 8 g (9 7%) m. p. >2 8 Ot: (dec.) 

E L I S A : mmitf PRP (ADP) : IC 50 =0. 0 8 4/iM 



%fifc« 1 8 

x^;i/5- (3- (4- (75;<sy^f^) ?xx;u) - 1 2. 

8-y7f-XtfD (4. 5) ^rV— 2 — X> — 8 — f )V) ^;x-Mi 
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COOEt 



.HCI 



ISA:X^5- (3- (4->7/7i^) - 1 2, 8-y7 

-tt-'-^tfo C4. 5) x?-2-x>-8--r;u) ^>^yx— soi 




COOEt 

;JS^J5X@B<D*r B Wl. lg (4. 5 6mmol) ©2 Om 1 S£*£x^/— ;|/ 
^©SWifcte. 1. 2 6g (9. 12mmol) U ^A^JniLfc. 

5#J!#L£:^ 1. 0 3g (4. 9 3mmol) ©Xf^5-yoA^>^/X- 
^^^^^©^b^'J^A^Jto^/!:. CItt£MT— Hfclt^U UrfclCO. 
5 2g (2. 4 9mmol) CDX3MU5 -^OA^>^; X— K£*PX., MS5t"C3B# 

ffiLfz. WUU*9>/3L9 J— ;U9 5:5. t^T9 2 : 8 £flH>T-> U # 



•KM: 0. 5 7g (3 4%) ^fi©^ (Cnti,1>g"e^@ Lfz) 
I|§B:X-^U5- (3- (4- (7$ ^ J 7i-^) - 1 

It- 2, 8-v7f-XtfD [4. 5) 5*^-2 -X>- 8 — f^) ^>^/X 
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^M#J 9 III BTi^Jt wlftOXmO- b U )V 0 . 55g (1. 49 

anno I) <D 3 5 m 1 Ifcj&X*' y-;U*<Z)^£&fc7k5£#*Tfigft£-fc!\ $6C4 

^do*^>/x^/— ;U4 : 1, i^T3 : lSffi^TyUijyM^O? 

•Kfi : 0. 5 1 g (8 1%) 

m. p. 146~148t 
E L I S A : SlJSit-r PRP (AD P) : mmifT 

^mm i 9 

5- (3- (4- (75/^57^^) 7i-;W -1-^^-2. 8 - ->* 
7 It' -7. Ifn [4. 5] 5^-2 -X>-8 — f;» >^GQsf3§2 



HN 




COOH 



6m 1 <DX^7— JUtpO^Jg^J 1 8OX7f^0. 4g (0. 9 4 6mmol) <D 
Jt#U #rfcK0. 2ml <7)7K^<b^-HU^A^iJPA^^e.{3 3 0Sttt#£$ 

-C6 0tTftl»3*fc. 

iKSk:0. 125g (37%) &&#HiSS@# 

m. p. 2 3 6~2 3 8*C (d e c.) 
E L I S A : gyg-tt-r PRP (AD P) : IC 50 =0. 4 5 /zM 

3lfl£0i] 2 0 
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(9- (2- (tfU^>-4— f)V) X^;W -3, 9-v?7+FXtrn C5. 5 



ISA: 1, 5->'->7y-2, 4-y^y-9-7i^J^f^-3, 9- 
vTlfXtfP (5. 5] ^>r*>©iS 



15 9. 7g (0. 8 4 4mol) WN-^>v;Hf ^'J h* 1 9 1 . 0 
g (1. 6 8 9mol) 0^7/imx^;U<Dig£4fc£7>^-TWl 2%X^y 

1 Om 1 (DmzmmZ&rz. 2NtlS!lTpH6l:U lP^P B 11t^L.TWISi§U 

JKS:17 7. 2g (6 5%) 

m. p. 1 7 9~ 1 8 It 
IgB: (4- (tHO+y*^-;Mf^) - 1 -^xXJl/^^Ptf^'J V 



\ 




. 2 F 3 CCOOH 





iitfi&<Z>i:|g<?!>4>P,SH£8 8. 9g (2 7 5. 8mmol) £ 1 8 %m& 5 5 0 m 1 4 1 
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T2 4i#Kiin&Lfc. ioomi (ommm^mtaLtzm. mcmmmm^mmv 
tz. m&iz<k^Tmft%m&L. u&T-emm<D&m&6 o%\zmmisfziigm 

iRS : 4 6. 0 g (5 1%) Gfelft*, m. p. 2 2 3-2 2 5"C 
ZOiC : 9-7i-iM^-3, 9 -i?7*?7>\Za (5. 5) ^>5^*>-2 
, 4-^*>£>i8S? 

o 

IgBOZH^l 1. 6g (3 5. 4mmol) *5efcO^{f3. Og (5 0. Onim 

oi) *¥L&X'5t±iz&&L. z\ti* i 6 ox:-c6mffl1mmistz. 3 0 StflHCte^ 

JRfi : 6. 0 5 g (6 3%) *g&£Hft@A. m. p. 2 0 9~210t 
IgD : 3-7i-Wf;i/-3, 9-v?T1f*fcfn C5. 5] 0>7 £ X> 




2 0 0ml ©^iTHFtOL i A 1 H 4 8. 4 g (221. 3mmol) tf)ffi§#§ 
ttfc:. rai;«fl|OTHF«t»OWifi«)*IBMH 6. 9g (6 2. lmmol) OfljWK 
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HXS: 1 1. 7 g (7 7%) i*fm&<7>2Myt@#, 
m. p. 105~106t (dec.) 



2 0 Om 1 (D&mx.?;— )\s*<DwlX.MCD<k&® 1 0. Og (40. 9mmol)<D 
^{3. 8. 5 5g (4 3. 8 3mmol) CO^H^^D^-fe^— h iz 6 . 2 
g (4 4. 9mmol) co^^*;i/^^A^^inL, 3 Pt&liTOf&L 

tz. m&$i'v$tmLft&* iiuTi^i^iu, x*y-;i/-eft#u mm* 

IRM : 9 . 3 7 g (64%) Hfeftij 
IMF 7^)1 (3, 9-^Ttf^eo C5. 5] ^>5^-3 — PU) 7 



4 0 Om 1 O^itSIX^/— j^OIgE0ft^9. 3g (2 5. 9mmol) CD 
^fC» 1. 5ml©»8*J:tfO. 7g»7jc^bPd (II) &mx.tz. Z\<D 
mftm**- U-Zf\zm&> 5 0atm-e5 0T;-7Jl 8B#F^tK^*0L^. HE 

en* 1 0 Om 1 0^£yf;^f;i/X-r;i/T 5lHtttfcJL, i^Tl OOml 
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JRS : 5. 5 2 g (7 9%) til (#gTM@bfc) 

igG : o- (2- (tru> ; >-4— r;u> X^) -3. 9->> 

TlfXtfP C5. 5) ^yf>7- 3 7-fer— htf>IB§3 




2 Om 1 <Z>f£*£7-fe h— MJ^^IgFOfc-^ 2 . 5g (9. 3mmol) R 
#4 - fcf— U v ; >0. 9 8g (9. 3mmol) <D^££— lft2itiin?2jn£fcL£:. 

|R» : 2 . 4 9 g (72%) mfeW^flg 
IgH: (9- (2- (e<J^>-4--r;U) X^JI/) -3, 9-^TIf^eP 

HSGOXXt^K). lg (0. 2 6 8mmol) £ 2 m 1 <D h »J 7)U*nffiWt* 

iRg:0. 12g (82%) ^-V3.feC7)©iH±^att@^ 
ELISA:?mtf PRP (ADP) : IC 50 >10 0/zM 

3lfi£ffU2 1 

4- (8- (4- (75/^$;^) ^>V<)1) -2, 4-3?**V-l 
, 3, 8- MJT-tf-XtfP C4. 5] (M ^>ih'J7J^P 
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HN 




IiA: 1, 3, 8- hUT-tf-XtTD C4. 5] x#>-2. 4-zS*><Dffl 

m 



2 5 Om 1 »$£8|X^y— )V^(D^y-J)V2, 4-v^^V-l. 3, 8-h 
UT+i i -7.tfP C4. 5) 5^ >- 8 U—KJ. Med. Chem. 38:37 
72(1995)<75^fetcLfc^oTN- K>y;W*>'iJJ^rjW fcWJ F>*»& 
Di§S!)14. 6g (48. lmmol) W^fC. 50 OmgOl 0%Pd/CSJD 
^(DMa^l^^r— ht? V—~7\ZW$>tz<> TK^l 0 a tmT?6 0'CT3B#r^lt 

n. 1 0 Om 1 «M^^JnLTCtl$:PI^$-&fc. M&Sr^Klcfc^TRfcS 
±iRffi:8. lg (99%) 



IfIB:8- (4 -->Ty^>V<;U) -l. 3. 8 - h'JTlf-xeo [4. 

5] ^>-2, 4-v*><nmm. 



o 




m. p. 3 0 3-3041C (dec. ) 
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7. 6g (4 5. 9mmol) V>mt4 - S/7 J -^>»/-f )l'&> 40 0mlgiT 
HF^^^6 7m 1 U v>»?i-&#)^OHiiai»xa^b^7. 8 g (4 

6. lmmol) <D$}®Wilzmz.fz. ^M-V-mmLfzWi. TkftMzZWM^VoZ: 

4X»:4. 9g (3 6%) ltfii£.§I.tt@# 
m. p. 144-146'C 

xmc :m=.-79-)i4- (8- (4-->7y^>v/<;u) -2, 

1, 3. 8 - h UT+f-XbfO (4. 5] 5^ - 3 - -T ;U) ^/I- K 




5 0ml W^iDMF'fOIgBaXli^Z. 4g (8. Ommol) . ^E^f 
JH-i'DD^yx-M. 8g (10. lmmol) (Chem. Ber. 98:2312(196 
VlZLtztf^rmm) » 16*^**^^2. 8g (2 0. 3mmol) 43«fctffefei£ 
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iRS: 2. 4g (6 8%) 

m. p. 2 2 5-2 2 6t: (dec. ) 
IgD : g§H73\»U4 - (8- (4- ( (^H^ h^v'^^-JPTS / ) -f5 
J^)V) *rs*MM -2, 4-->*#*7-l, 3, 8- HUT+f-XtfO ( 
4. 5] 3 — f JP) 7^ / X- h ©PUS 




13ml ©ft*tf'Ji?>*J:tfl. 8m 1 ©h'jX^75>fl)l^tl^I 
SCOfc^ttO. 9g (2. Ommol) 0>i#r£K:eitffc7Mi£ 2 B#r^&fn g 

—Mzmmi** 0. 3g (3. 9mmol) <D8Hft7>*— £irCfflaLT6 0*CT 

2mmmm\^rco mm&nwcti&i,* m^nm^^-^-^t^^ztmL 

Tft#U 2 0ml^THF/* (1:1) ©ffi£WK»*U i^Tl. 8g 
(13. Ommol) om&ft 'J »^A*5cfctf2 . Og (9. 2mmol) <Z>Boc 2 0£ 

9: 1) ^fflViT->'J^y;i/±T^P^ h^77-f- £ J: o T33@4rt* 5 

iRfi : 0. 4 1 g (3 6%) 

m. p. 1 3 3~ 1 3 5*C (dec. ) 
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USE: 4- (8- (4- (7S J -f 5 J *?-)V) ^//'f M -2, 

+ V-1, 3. 8- hUTif-xen C4. 5) f^-3 — fJU) zf?>m<Dm 

m 

ffim<DXU<D&BT S. iS ><D 0 . 19g (0. 3 4mmol) $lml©hU7Jl/ 

JR» : 0. 1 4 g (8 0%), S&lft*, m. p. 2 2 6t; (dec.) 
E L I S A : PRP(ADP) : IC 50 >10ftM 

iia 2 2 

X^P (3- (2- (tTUv>- 4 -<)!/) -3-Tlt'xeo [5. 5] O^r 

6m 1 ©7t hx h ^))V^<D%mm 1 I*§CW£Pn1#0. 48 g (2. Ommol 
) *5i;^4-t'x;i/tfU^>0. 2 1g (2. Ommoi) tf>i&*&£— R&8 O'CTSn 

iRfi:0. 17g (2 5%) . Jl^USi^ m. p. 142t 
ELISA:^Itf PRP (ADP) : I C 50 > 1 0 0 u M 

2 3 

(3- (2- (e'J-^>-4 — ni) X^JM -3-TlfXfcro C5. 5) 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 163 ) #^¥1 1-51 2723 




2m 1 ©X^y— )],tp<D'MMM2 2©XXt-;K>. 0 5g (0. 1 4 5mmot) 



m 1 £<h*>J;:8l#Lfc. iti&K: t J:oT@#:£|&£U iS^^^tf-C^LT^B 
JR«: 0. 2 g (4 4%) » aKH&tttlB 

E L I S A : mS-ti-r PRP(ADP) :IC 50 >100/zM 

2 4 

(3- (2- (Kiys»-4— OW X^;U) - 3-7+FXfcfa C5. 
5) ^>^- 9 -<;U) 




:JS0iJ 2 2 0>4k£4tl 0 . 17g (0. 5mmol) £ 2 5 m 1 (D 9 0 %B£g?Kli§fi¥ 
U ££t,>T3 0mg»g?{be# (IV) £gsj!joL;t. Z^U^r®)**- b Z U-Zf 

izm&. 20a t m<o}£jj-z&mT' 4mffl7kmmtjai,tz B f&m^mMiz^^xm 
ixfi : o . o 4 g (23%) » n&vmm 

E L I S A : mMS-? P R P (AD P) :IC 50 >lOO£tM 
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MM 2 5 

o- (2- (tr^u> ? >-4--r;p) x^;u) - 3 -rifxtro cs. 5) v 




mM2 3Ti£^£cfc5{C, 2 4 OitftVO 0 . 35g (l. Ommol) * 

TK^fk^- h U ^ A*i£iK 7 fft£^£r 1 5 m 1 ©i^ y — ;i/>f T?7K/»L^:. Mtf> 



iRM : 0. 0 3 g (9%) „ ^-iS3.&<D%i&i$.m&> 

m. p. 263~265t: 
ELISAr^Jg-tfr PRP (ADP) :IC so >10wM 

(9- (2- (bf'J->*>-4 — OU) X^;i/) -2. 4-v?^-+y-3, 9-i 
T-tfXhfD [5. 5) "7>t^-3— f A-) *BfJhU7;i/s!-o7-b^-hO»I 




F3CCOOH 

IiA:^Z7f^ (9-7irjMf^-2, 4-^^7-3, 9-y*7 
-tfXfcTD C5. 5] 0>^9- 3-1)1) T-tT—hCDmm. 
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10 0ml (Dt&i&D M F $*<DMt&M 2 0 Ifi C O-f 5 K 1 0 . Og (36. 7 
mmol) (DmmmZ7kmit± b >) V 2± 0 . 9g (3 7. 5nwiol) ^^SToiB^., 

z.<nm.-&m* 30^5 o'c-em^Lrc. (tk^^- h u ?A«^*-9->-?ifeirr 

5£££J;oTl£^?ft7^£*jf§SlL£:. ) 7. Og (3 5. 9mmol) ©^£^1/ 
yDA7tf-^illDLm dn*^T-^it«iL. 3 0 0ml OtMcS 

'J^A±T*&j|&£-e\ te^T^Lfc. vi'DO^X i^T^OD^ 

JRfi: 13. 5g (97%) , i (St*MT?g@ L*:) 
IgB : Jg=^^ (2, 4-5?**y-3. (5. 5] 

x^- 3 — ( )V) T±iT—b<Dmm 




5 0 0m 1 OJL? S—)W<DJimA<D1t&yil 3. 4g (34. 7mmol) <Z)jg 
8£lc2m 1 CDptgfciJcfctf 0. 9gO*l6flSPd (II) &Mx.tZo £©fi£4&** 
— h * U-^(CgS«6. 5 0 a t ml? 2 0 l$|S] 5 0 TCTMe*i$An Ufc. Xgip-Cft 

ehbh^jm^x— ■ r^Tttm u i ^fc^-B-fcjfttb^^ mm.-*- b »J 
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K* : 6. 8 g (6 6X) . ft (iMS) 

igcrmn^jp (9- (2- (eus>>-4— r;« X^;» 2, 4-^* 




\ 

COOt-Bu 



2 0ml<Dt&mT1zh-btJ)\,*(DMm<DJ:m<Dik'&<®i3. Og (10. 1mm 
ol) *><£££4-fc:x )V\£ U^>1. 05g (10. Omol) 0>jgilg£it8itT 6 P# 

rajn&u -^jaTjt^Lfe. mm&m&TT'mikv. ^dp^>i:^ 



iKS : 2. 2 5 g (5 6%) , /ifiCffitt^i 
IiD: (9- (2- (t'Jy>-4 — ( )V) JL^fr) -2, 4-^^y-3 
. 9 -VT^T, fcfo C5. 5) ^yf7 - 3 --f iS!tMJ7MP 



iSCOX^f^O. lg (0. 2 5mmol) J2ml©h l J7MDii1 I T 

0. 1 lg (9 6%) . s<- i? 3.&<D®m&&i& 
E L I S A : Hi£-B:-r PRP(ADP) : I C 50 > 1 0 0/iM 

^flSffJ 2 7 

(9- (2- (fc?^'J->->-4-<;U) X3^) -3, 9-^T1t*XtfP (5. 
5) '7>T r ^- 3 -f;U) g£&MJ* S 'J 7;U^"PT-tr^- hcOISii 
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COOH 
3 F 3 CCOOH 



I@A:^H^;P (9- (2- (^'Jy>-4 — OV) 




COOt-Bu 



;Jfi0!l2 OUgGcDtrUS/X). 8 3g (2. 2 2mmol) £ 5 0 m 1 <Z)$£8tlX 
?;-)U\zmML. ffi^TO. 1 3m 1 <D&m&£tfO. lg©l{bfii (IV 
) Z.<DMGQl&*—b!7ls—zflz&ito* 50X:. lOOatmTTKS^ 



±T^iti^-li-^4' -e^Lfe. yi'DD^i' >{3^^T> ? ^ DD^ >/X^ 

4X8:0. 4 2g (5 0%) „ ^—i^^B^Mm 
TUB : (9- (2- (tr^U>?>-4— f;W X^U) -3, 9-vTit*xe 

p C5. 5) -7>^?- 3 -<;!✓) Pi h 'J X h 'J 7 a 7 1 r- h 

2 6X8D-Cifi^«fc'5lC. IgAWXXf^O. Og (0. 2 6 3mm 
ol) Zb')7)U*am&T'WmLfz. 

4X4:0. 14g (8 0%) , ^-yaftO#|flB# 

E L I S A : mmif? P R P (AD P) :IC 50 = 1 0 0 ^M 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 168 ) 



1-512723 



■mm 2 8 

(9- (2- (fcT^U->*>-4— r;i/) X^;P-2, 4-z?ttV-Z, 




2 H3CCOOH 



4 Om 109 0 %fim^<D^mm2 S TMC <Dit&%l 0 . 5g (1. 2 5mmol 

) nmmz, ioomg©pto 2 $Mfe. £ b 2 U—7\ZW 

ffiT2 2S#r^2 0 a t mTTK^JtaLfc. j&j&£MJETTG&£ U ^®$J 

IX* : 0 . 56g (95%) , ^M^flg 

ELISA:HIitf P R P (AD P) : Hig-fcrr 

^IS£#J 2 9 

(S) -5- (9- (3- ( (T^y-r^/*^) 7S7) - 1 - **V^D 



tf;iO -3, 9-vT+fXtfa [5. 5) ^>x*J>-3 — OU) -2-^>if 

a 

COOH 



H 




NHS02PH 



HC1 



NH 



Ma : (s) -2-y^y -^Hy^x^^KDsiigS! 

HOOC^^ 0001 - 80 

NH 2 
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5 0 Om 1 <D&.m*?S— )U*P<D (S) -2- ^>-J)V^^i] JUtf-JUT 
WMl-^H^l/XXr^ (Liebigs Ann. Chem. 646:127(1961) 
fcLfcrt«oTBMH) 25. Og (74. lmmol) (D^tC2. 5gtf>10%Pd 

^LTSIM^^gEX^l/ttfclCit^LfcmtCt)^ llal^ (l. 7g) L 
£»Kfi : 11. 5 5 g ( 7 7 %) , Bfet&* 



iiB: (s) -2- (^>-t?>x;i^xji,7$y) 1 -^H^f ji. 



HiJ«!i<DX^cDT^y^l 1. 5g(5 6. 6mmol) £7 1 Om 1 0)7M3cfctf 5 



6. 6g (6 2. 3mmol) <O^S!^- h U ^ASJnit. i^T 1 1. Og 
(6 2. 3mmol) <D&ffc^>i?>X;i/*x;!/£H8^;b1]>L;t. O^TietR^ 
tCiJW*— «6M-C«lil*L. Zr<DfflM&®<D P Hte p H 1 0^^pH7tC|^TL 

13. Og (6 7%) . ^fiOyD-;^ (&iTl^CSil/f;) 
IfgC : (S) -^£^1/2 - ^>-tf>XM-,ll/75 / - 5 - t+V - 5 - 
(9-7iz;Mf^-3. C5. 5) >^>x^>-3 — ( )V 



m. p. 1 14-1 16t 




NHS0 2 Ph 
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O 




COOt-Bu 



NHS0 2 Ph 



2. 8ml ©HJX3MU75>£#tf 2 Om 1 <D&mTH F'pCOX.UBCD^f^ 
#6. 8 2g (19. 8 6nmol) <Z>ig*££- 1 OT^^Lfc. 2. 15g (1 
9. 8mmol) n;i^&X^£— rfc-T^iD*., 1 O^PWU 

1 <D H l J^)lT5.>(DU^m^(Dmmm2 0IgDCDtr«W4. 8 5g (19 
. 8 6mmoI) <DmM&mmZ'pm-?~DlXlX.fz. ^n*^(3^i6, — Bfc8t#LT 

IRS : 3. 9 g (3 4%) , m. p. 1 3 4-1 3 6*C 

IiD: (S) -35=^^1/2 -^>f>XJ^-Jl/75 7- 5 - (3, 9-5? 

T+fX\da C5. 5] O >- 3 — f ;W -5-^y^;i-h7t 



3 0ml O^^^y— ;i/:fccfctf 6?ifctf>B^£2 0 Omg©l 0%Pd/CC 

nnxrc. zomGyjizfrmz 2 o#igiu mm<DTM<n*r£i&2 . og (3. 5 

mmol) &mxtz. :n?MT4 Bfflffiftl<. i^Tlifcl: 1 0 Omg^ftl!^ 



o 
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JR» : 1 . lSg (61X) , G&fft*. rn. p. 1 5 3-1 5 6t 

iiE: (s) -m^.y^)U2 -^>-t*>x;u*-;u75 y - 5 - (9- (3- 

'«> j ;Mti/MfcH5; - 1 -t+y^nKM -3. 9 -s^zifxtr 



^->^7;i/7^- ^Dlft>iO. 5 1g (2. 3mmol) £0. 6 5ml 
©MJX?;i/75>S:0. 2 5g (2. 3mmol) O^PD^lfJk iUT4 
m 1 0THF, 0. 6mlOKUXf;P7$X 1 m 1 (OTKOig^^OHijXS 
lg (2. 04mniol) *«T*HILfca, ^i&T 2 0|B]jt#Lfc. x'J 

* y ;u £ 4 % x ^ y — ;p £ ^ tr v ^ p o ^ ^ > £/f§ v >t ^ n v h if =7 -y 4 — 

iK* :0. 86g (62%) . M&&£k. m. p. 50~54 t C 
IfiF : (S) -^=7^)15- (9- (3-75/- 1 -**Wa¥)],) - 

3, 9 -~JT*¥7,\iu C5. 5] o y^tsy- 3 — - 2 -^>-£>x;i^ 



o 
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NHSOaPh 



COOt-Bu 



10ml WX^y-J^OIgEOfb^O. 74g (1. 0 8budoI) <Dmf& 

JR» : 0 . 56g (94%) , %m&V>ffl% 
TMG: (S) -m=-7^)l2 -^>-¥>X)l7fr-)\,7 ^ y - 5 - (9- (3 
- ( ( (Sf§H-y blrz/tUVX-JUTS.S) (BZ-^h+y^M-M 5 J 
) 75/) -i-t+v^ntr;w -3, 9-i?71f7tfn C5. 5] 

oyfti >- 3 — tju) - 5 -t+v^>^yi- hois®! 



2 5m 1 <7>&*&->*^1f>*c7)®Ht7fc& ( I I ) 0. 44g (2. 0 3mmol) 
WISIC »Ig©7$>0. 5 6g (1. 0 2mmol) *«fcCJCN, N' - 
faf* <»=-:/ h + ^a^jfciJW f^-^l/70. 2 8g (1. 0 5mmoI) (Tet 
rahedron Letl. 33:5933(1992){CL^^oTU3SI)€:iSi^LT^JPL/5: 
2#jM«^n-g r n^MW->*^-+-»t>{C^LT*3^fc) . MT2 BH*B#Lfc 
f£, $ 6 K 5 0 m g <Z>&{fc7k& (II) Sim*. I^WIHIS Lfc. -fc'J 

7 hcn-y h'TiiU iti8£MJETTii8§Lfc. 4%I^;-;^fy^DD 
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1RM: 0. 52g, (i*gT8I@) 
IiH: (S) -5- (9- (3- ( (75 5 J *?-)\>) 75 7) - 1 

*yy*atr;i/) -3, (5. 5] £>5 J ;fr>- 3 — f ;w -2 

1 5m 1 <D&&zS9nu*?>^<Dffij£<nT.m<n&mtfT—i;>0. 3g (0 
. 3 8mmoi) <Dmmzmk*Mfi X* 0 tT4 0 #i§ L£„ ^09|S)K:tt3R#<ffiM£ 

iRS : 2 0 6mg (9 5%) , 

m. p. > 1 2 7*0 (dec. ) 
ELISA:^ltf PRP (AD P) : I C 50 = 

mmm 3 0 

(8- (4- (7 5/-f 5/ *^ju) ^>y-r;u) - 2 -*^y- 1 

3, C4. 5] x^7-3— T)U) 8£&<£>Di§!{ 

NH 




C0 2 H 

tf-XfcTa C4. 5) 7^-3 — nV) 7tf-h©HS! 
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C0 2 Buf 

%-1>is)V-2-**rV- l-***- 3, &-z/TV-7.\Zu C4. 5) 
(J. Med. Chem. 24: 1320-1328(1981) tClB^^tlfeJ: "5 fCg^^) 0. 8 3 
g (3. 89mmol) & h 5 1 H D y y > 5 m 1 (DrnW.^KMit'T h U 
(6 0%C9^nW0. 10 2g. 4. 2 8mmol) T'lllfe. *#6nfcig-& 

B*»=y^;U (0. 7ml, 4. 2 8mmol) £-?Wroj!jD*-T#lSL*:. 

1 Bf Ra&fClgt&X^U (5 0ml) T^$RLTzlcTifctt>L£:o 

1:1) vmm^itu^^^u^h^yy^-\zM^. mi^tLxmmit^m^ 



JR«: 1. 12g (8 3%) , m. p. 157~159t» 
F DM S m/z = 3 6 0 
IgB:^£-^ (2-**V- 1 3, 8-v^Tlf-XtfD C4 

. 5) x^-3--f)U) 7-fcr— hOIBSI 




C0 2 Buf 

^*S0*J3 0 ATM U (0. 60g. 1. 6 6mmol) . WiM*V> 1 0 

Xn^WK (0. 5g) , fim^)V (2 0 0ml) fe«fct/X^ y — )l (20 
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iRS:0. 41g. m. p. 76 — 8 5*0, FDMS m/z = 2 7 0 



IgC:^5-^ (8- (4-y7y^>y^W - 2 -*-*V- 1 




;SS0»J3 0 B-eHtabfefb^ (0. 15g> 0. 5 5 6mmol) , WC^V 
y (2. 0ml) *3ct^trU> ? > (2. 0ml) (O^M4-y7y^>7 
(0. 103g. 0. 6 1 lmmol) TJIlLfc. MT?2P#P*.m CLOig-^ 
^S^X^U (5 0ml) T^fRtfe. £i;fcii£4fc£*Tifei£U Jt^*-? 

zg«§ ufc. sig$j£Bfi&x^Ti§iij s e> >- u * y;p±T ^ O -7 h V 5 -7 

iRS:0. I8g FDMS m/z = 4 0 0. 3 

IgD:^Z-W (8- (4- (N-^£-^h + ^^-^-75/< 

sy^fjw ^>y-r;u) 2 -**V- 1 3, 8-vTif-Xtro C 

4. 5) 7^-3-<;U) T-fe^— hWiSlS 
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nMM3 0 CT?WM9Lfcffc&*» (0. 17 9g. 0. 4 5mmol) , \Z l )Z?> ( 
10ml) MJX^UTS > (1ml) Oig^tC^S 

T-feh> (5. 0m 1 mSmt^f-)l (5. Oml) (DU^^Hzmm^Ufz. # 

jm****/— ;u <5mi) Ki^u mmry^-OA <o. 

10g. 1. 3 5mmol) T'WmLtz. 6 0tT2^1»IH/fc. 

LTtt«3l*. i8a«*f h 5 k H d 7 7 JiWfi^ft ( 
10ml, 1:1) K»»U SSK^&rt'J^A (0. 37g. 2. 7mmol) 
*«fctf5?- t --f^WiDW*— h (0. 49g, 2. 2mmol) trflQJlLfco 
£i;fcig£#>£^®T2fl#PB^l#U l*^Tffl«x^H' (10 0ml) 

KD77>/^DO*M (1 : 8) iCt-S^aST^D^ H^77^-i:#LT 
iRfi:0. 175g FDMS m/z = 517 

igE: (8- (4- (7$/-f$y/f;w - 2 2 - 

3, 8-vTif-^fcTD [4. 5) x*-3 — fJU) ^OUSI 
H^0iJ3 0D^/:«t:9MLfc{l:^ (0. 1 7 5 g, 0. 3 3mmol) 

te&zfihvyfrxamm (iomi) ©jg#«*i[flTmw«%. nft^xaifif 
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n 

|RS:0. 17g FABMS m/z = 361 

EL I SA : I C 50 = 2 9 ixM PRP(ADP) : IC 50 =8 0 /iM 

nmm 3 1 

(8- (2- (4-75/'f5y^f;W T-fe^l/) -2-**V- 1 

-3, 8-v7if-^tfp C4. 5] — ov) mwtomm 




C0 2 H 



IiA: t-y^;U (8- (2- (4-y?y 7i^) -T-fe^U) 
1 3, 8->*7f-XtD C4. 5D "fO-Z — ( )l>) 



CN 




^C0 2 Buf 

mmZOBT'm^t^olzmgkistzit^® (0. 08g. O. 2 9mmol> , 
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4-1/7 S73L-)\,m& (0. 05 lg, 0. 3 2 2mmol) ^Umt^^> 
<D (2. 0ml) <DM-&<fa$:* 1- ( 3 -V*^)V72. J Zfu fcfjU) -3-X^ 

;U*;U#^-f$H (0. 0 8 7g, 0. 44mmol) &&ZSis *?-)VT 5. S Wis 
> (ftUSfi) till/:, #€»nfeg-&^*M-e^j2^1t#Lfe. 

»KS:0. 1 lg (8 5%) FABMS m/z=414 

ISB : t (8- (2- (4-N- t -7 h + yi3MzJl/7S 5 

J*5-M TttM -2-#*V- l-**-!J— 3. 8-v f 7 r +J s -XtfO [4 
. 5) ^-3-^^) T-tl^-hG)^ 




F DM S m/z =4 14 
IiC: (8- (2- (4-7=/< = y*^) Tir^U) -2-**V-l 

3, 8 -vT+f-Xtfo C4. 5) x^7-3-<;U) ^icoil! 

FABMS m/z = 488 

EL I S A : I C 50 =O. 0 7 4 a/M 
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PRP (AD P) : IC 50 =1. 11//M 



#13 2 



( (9- (2- (4- (75/^5/^^) 7i"W T-k^M -2-** 




TFA 



CO z H 



IgA: t (9 -^>S?;U-2-**7- 1 3, 9-V7U* 

-Xfcfp C5. 5] Ot^- 3 — f;l/) T-fex-hcDI^ 




C0 2 Buf 

&m<Dit'£>m** JCMO&ffi. (Eur. J. Med. Chem. Ther., 9:416-423(1974) 



m. p. 1 1 3— 1 4 4TC 



FDMS m/z=374 
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IgB: t-79-)U (2-**y-l-**H— 3. C5. 
5) ^>x^-3— r;P) T-tif— KWHSJ 




C0 2 Buf 

lSATi£^*:J:5K:H«Lfcfl:£tt (0. 53g) , Ki±»10%/l7v 
(0. 5g) *5<£tfX*y-;U (10ml) 0>ig^a£*5ifTT 2 mffl&& 

m. p. 1 10~1 15t: FDMS m/z = 285 

I@C : \.-Zf=f-)V ( (9- (2- (4-^7/71-^) -2- 
1 -=f=MJ— 3, C5. 5) C7>^-3 — C;U) 



CN 




FDMS m/z = 4 2 7 
ISD: t-y^JU ( (9- (2- (4- (N - t - Zf *I)Vt£—)VT 5 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 181 ) 



^¥11-512723 



Tlf-T-tTD [5. 5] £>7^- 3 7-fe^-h£>D3gi 




NHBoc 



C0 2 Buf 



FDMS m/z=545 
ME : ( (9- (2- (4- (7 S. J 5 J **)V) yx^JU) T-fe^yU) - 
2-*^7- 3, 9— ynf-Xfcfo C5. 5] ^y=r^~ 3 — f 

FABMS m/z = 3 8 9 
EL I S A : I C 50 =0. 2 0 p.U 
PRP (AD P) : IC 50 =2. 13«M 



3 3 

o- (4- (75;<$//fjw ^ > 7-T ;u) - 2 -3-+y- 1 -^-tr- 
3, 9--yrif-xtfo t5. 5] ^>x^-3--ou) @£&<£>iEgf 
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MA : t-y^-JV (9- (4-^Ty^>V^M - 2 -^V- 1 




C0 2 Buf 

FDMS m/z =4 1 3 

ISB: t-y^;i/ (9- (4- (N- t -yh + v-^;p#-;UT5y-r5/ 

*?-)V) ^>*V4M - 2 -;J-*y- 1 3, 9 -yT1f-7.tr n [ 

5. 5D ">>x£-3-<Jl/) 7-fe-r— h<E>9Si§S} 
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NHBoc 



C0 2 Buf 



FDMS m/ z = 5 3 1 



xmc : o- (4- (T^y-fsy^fJi/) -2-^y-i- 

*=Hf— 3, [5. 5D ^>^-3— f;W H&Ogli 

FDBMS m/ z = 3 7 5 
EL I S A : I C 50 = 16. 5 uM 
PRP (AD P) : IC,„=6 6/iM 



3 4 



(8- (4- (757^57/^) ^>is)l**z/) 1-** 
it-3-71f-^t:P [4. 5] 5^-3 — 




ISA: 8- (X^l/^^P) -2-*+V- 1-**U— 3-Tif-XtTP 



[4. 5] 5r* > - 3 - -f ;U) (Dfflm 
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mfcrnttruy (6 5mi) *<di, A-y^u^^&y^y^/^^ 

>>T5>-)1 (lOg. 6 4mnol) Oi&iBt£->7 Xt h U *3S>U->U )V (9. 4m 
1,7 0. 4mmol) E.tfl8-^7^>-6 (Mi&ffl) Z<Dm&%> 
$f $TT 3 5#0T;Tif#U j^vt 5^<&m^X^T^b£:. W$J§£ 

fl&JILfco lP#FiSJ*&> ya^^>/Vl/hft (Steinhardt procedure, Fieser & F 
iser, Reagents for Organic Synthesis (fi$Larfc,<DfztbV>UM) . 1 #. 5 8 

(5 0ml) izmm^fzo COmn&fc&tl V O 2* (8. 85g. 
6 4mmol) tlllfc. 1 Pf fcY^^UT^*) U ^ASrl&ifeU ftffiE 

£*£4>-tra*£L7c:. B.mm^mm.^^iV (6 5ml) *3ct^/te{^»»7K^t: 

fr&mmz^iTmML, m^Tzwmmz&ffiLizftmLfzo wmx.^)v do 

iKffi : 5 g (37%). m. p. I82~184t 

iS?b : t-y^;W8- (x^i/>y^-;i^) -2-sMrV- l-**"*- 3- 

7+r*-XfcfD [4. 5) x^-3-^;U) 7tf- 
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fh7kh'D77> (2 5ml) ^<DTMA-Qm^Tzi\^m (2. Og, 9 
. 3 8mmol) Zfrmit-f b U OA (0. 39g, 10. 3mmol 6 0%m*Pmffi 

T— h (1. 3 2ml. 10. 3mmol) £SJfog-£4^fc8s}jnL£:. $^1:1^1 

li^mufct. c0M$Mi:^ifc. uOM^iixfji. (io§ 

IKS: 2. 8g (91%) m. p. 144~146t; 

IiC: t -Zf^-)U8 2 1 -^-^-9— 3 -7+f-Xfcfo ( 

4. 5) t^-3 — r;u) hnmm 

o 

A 




7th>/* (3 : 1) WSB (3. lg, 9. 4 7mmol) (Dit&M&tf 
<J V zl OA h ^ lx- hTflQJS L^Co 6 5 tf 1 6 raiJP^L^. K«4to«m 
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iRS :2. lg (78%) m. p. 126~l29t 

FDMS m/z=284 
IgD: (8- U-^T/^VvMU**^) - 2 -**V- 1 3 - 

Tlf-XtTo [4. 5] 7 ? >-3 -<;i/) T-fe^— h<Z>!8§3 




n-^OIi§C<Dfc-£4£l (0. 25g. 0. 8 8 2mmol) ZfrMitWlMj- 
hU^A (0. 0 3 3g, 0. 8 8 2aini0l) Tilllfc. Tt? 2 ftPQ 

Lfc&, S.E&ii^^^^^-C'a^L^. immtty- h7t 1- a "7 ^ > (2 
. 5 mi) TTWRU *V»T**ft^ h V (60%MI^ 0. 034 
g . 0 . 8 8 2 mmo 1 ) T-fl&S? L fc. SSsgTTJMT 1 PtP^Jt . - <^>^ a 

^l$^D A - p -- h^:"- h U ;K 0 : 1 7 3 g . 0. 8 8 2mmol) tiSILfc. 

* y □ t h y v .? * — \z j; o Tiu u fc. 

JlXfi • 1 2rng (3.' Z%) 
I8E: (8- (4- (7 5./-fi//fA) ^>'J)V^^-i» -2 — #*V- 

XgD<*Mfc^J (0. 0 1 2 g, 0.. D 3mmol) £*H«K:3Sifc0ll 3 0 D&cfc. 

* ■ * 

1XS : 6mg (4 3%) FDMS m/ z = 3 6 2 

* * * * 

•EL I SA : I Cm— 0. 3 5/tM 
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PRP (AD P) : IC S0 =1. 2 9 uH 



■Mm 3 5 



(8- (2- (4- (75y<$y^f;i/) 7xzW 7th75H) -2-* 




NHj 



ISA: t-7*^;U (8- (2- (4- (x7/7i-JW -7th75H) - 
2-^V- 1 -^-3— 3-7-tf-XtTO [4. 53 5*^-3— TJM T-fe-r 
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HXa:56mg (15%) FDMS m/z=428 

I*§B : (8- (2- (4- (7$/^$;^^) 7i-JW -7th75H 
) 1 -;t*U— 3-T1f-^bro C4. 5) — f;W @£ 

)R§: lOmg (15%) , m. p. 193~196t 

FABMS m/z=389 

EL I S A : I C 50 =0. 1 9 nU 

PRP'(ADP) :IC 50 =O. 77//M 

ngfiSff] 3 6 

(8- (4- (7$y-r5/^fiW A>X7 5 K) -2 -^V-l-^it 
- 3 -T+K-XkfD [4. 5) 7^-3-<^) B^cDaEM 
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O 



US A : t-73MI/ (8- (4- (>>7 / ^>X7 ^ K) -2-**y-l-* 

3-7-tf-xen C4. 5D 7^-3 — r;u) h^isi 




o 



mfa&\3 4CT~j£'<rz&?\zmmi>rz'rb> (0. 2 5g. 0. 8 8 2mmoI) , 

>=E—«J A (0. 68g, 8. 82mmol) , (1. 5ml) * 

**ffc>'7/«JlW-MJ#/» (0. 0 5 5g. 0. 8 8 2mmol) Ti&SL*:. 

mmv. ph^ph i oizmBLT&f&yj&mm^jisX't&tiiLrz. i-z>iz^t> 

1. 5ml) izmMLfz. dOi§j££ii{t*^> (1ml) 4 , £>&<b4->-7 
/^>\Af)U (0. 16 0g, 0. 9 7mmol) <£>i£i#T$aS L/r. f#£n/iigi)£ 
SMTTttmilBJttfU ^TBfc&X^U (10§) TWiUfc. W^J1£ 
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-em m s tt -> 'J * ^* )i 2 a ^ h y ^ 7 ^ -T-^^j l fco 

jRg: 105mg (30%) , m. p. 2 0 0 — 20 5*0 
FDMS m/z = 4 14 
IgB : (8- (4- (75 7^5//^!/) ^>X7S K) -2-^V-l 

3-rif-^eo C4. 5D 5^-3 — r;u) si&£>gs§si 

iRS : 30mg (65%) , m. p. 2 8 0~2 84t 

FDMS m/z=375 

EL I S A : I C 50 =0. 17/iM 

PRP (AD P) : ICc ft =0. 5UM 



( (8- (4-n-^>v;u^-+->^;p^— ays./) -l-^y^fji/) - 

2 -^V- 1 3, (4. 5] 7*^-3— fJW 



IgA: ( (8- (4 - N-^>vM*i/*;i'#-^7iy) 1 -:**y:/3 L 
;^) - 2 -**y - 1 3 , 8 -vT-tf-Xfcfa (4. 5) x*-3- 



7 



H 2 N 
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■mm 3 o BT-m^tcJ: o izmmLtzTs. >*3mm z 8 A-zm^tz^mzm 

IRS : 169mg (93%) F DM S m/z=490 
MB : t-^;U(8- (4- (v-t-^h + yM^-7$/'f5/ 
*3-)V) -2-**V- l-ttV--3, 

tfP- (4. 53 x*- 3 T-fe^-KOaHSSf 



)KI: 160mg (83%) FDMS m/z = 598 
Xmc : ( (8- (4-N-^>y;i/*+y*;^-^75y) -l-t+y^ 
-2-^V- 1 3. 8--/T1f-xeD C4. 5] 5^-3 
7-fe-r- h£>18§? 

iRfi:90mg (79%) FDMS m/z = 342 
EL I S A : I C 50 = 1 9 *zM 
PRP (AD P) : ICc n =52/zM 




N 



Boc 



MffU3 8 
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(8- (4- (7$y-rsy^^) - 1 -sr+vo^w -2-^y-i 



I*§A : t-^>»U (8- (5- (N-'<>^t*->*^#z;i'75 / ) -1 

-*^v^>^;u) -2-^-+y- 1-^-9— 3, 8 --^Tif-xtro C4. 

5] 7^-3 --f 



^M0il3 0 BT~i£^fc£z)izmmLfzTS. > (0. lOOg, 0. 3 7mmol) , 
5- (N-^>yM+yiJ^^7$/) h 'J y PTSsy H (0. 1 

03g, 0. 4 lmmol) » EDC I (0. 105g, 0. 5 5mmol) » HO B T 
(0. 0 7 4g. 0. 5 5mmoI) » 4-DMAP (MJiffl) * J: CfliMb * ^ U > 

(2mi) (Dmwt&&UT*imr$m.WLtco m^xc<Dmm.^mm^)i a 5 

U-fo)Vlx/ (9 5:5) Ti&m^-e-v-U 2»^\>I/^DV h^77^- T 

ilXft : 1 6 O mg (8 6 %) F DM S ra/z = 5 0 4 
ISB : t-y^;U(8- (5- (y-t-7h*->ijM-^7$;<5/^ 

^;u) - 1 -X^rVO^JU) - 2 -**v- 1 3, 8-->'7it'-X 

tfP- C4. 5) 7^-3 — r;U) 7-fc^-H<7>t8S3 



H 2 N 



HN 
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BocN 
BOCHN " 

XgAOffc^tt (0. 15g, 0. 2 9 8mmol) &£.XSmfeT (10m 

extern* mm, , mtezn^-emmi'tz. \zx-bo c-n-vur (o 

. 08 2g. 0. 2 9 8mmol) . HJX3\M/75> (0. 14ml, 0. 983 

mmol) . mtT^m (II) (0. 89g, 0. 3 2 8mmol) 

A75 K (2ml) T3ae*S*&S!l<fc. »6nfciB*«l* 1 . 5P*IBK 

y-JU (9 7:7) tim^ty'J^^^a-? h^5:7^--e*if$Sib£:. 
iRfi: 160mg (88%) F DM S m/z = 612 

iiC: (8- (4- (7$ y< *3\>i/) - 1 -3-+v^>^ju) - 2 

+y-l-^-tf-3, 8 -^T-tf-XbTa- C4. 5) f^-3-^)V) 
JIBB (Dik&fyl (0. 15g. 0. 2 4 5mraol) £ h 'J -7)l*nffiWt ( 5 m 1 

JKi: lOOmg (88%) FABMS m/z = 356 
EL I SA : I C 50 = 1. 8 5 p.M 
PRP (AD P) : I C 50 =7 W M 

3 9 

(8- (6- (7==/-f$/*^;u) - 1 -**v"Mrx;u) - 2 -^v- 1 

3, 8-^7-tF-Xfcfn C4. 5) 5 s *- 3 #Btf>WM 
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H 2 N 




MA: t-73-)V (8- (6- (N-^>yM+x*M-;k7 5 J ) -1 




mUftd^Mflil 3 8 AT?iiE^fcJ:'5i: (6- (N-^>^;i/^-+^*;u^-^ 

JJXS : 2 3 Omg (7 3%) F DM S m/z = 518 
IiB: t-y^;P(8- (6- (y-t-yh*^M^75/-f$y^ 
3^U) - 1 -**V^y;W -2-**y- l-2Mr1t-3, 8-vT-tf-T. 
to C4. 5] 5^-3--f;U) TtT-hOlMW. 



BocHN 




BocN 



iKi: 2 5 0mg (98%). F DM S m/z = 626 

lie: (8- (6- (7$ y< - 1 -**y^*5^;w -2-* 

*y- 1 3, S-i/Tlf-Xtfa C4. 5) 5*^-3— OM m&O 
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mm 

MMl>tz. 

)Ri: 156mg (85%) FABMS m/z = 370 

EL I SA : I C 50 =2. 7 tiM 
PRP (AD P) : IC M =12/iM 

gttflJ 4 0 

2- (g£-yh + y*^toW -2. 9-^7+P-XtTD C5. 5) r >>^ 



578^lCfE«c<£> 3 , 9-^7if-^hfP [5. 5] £ >7 J * XEHHiJtCffl 1*6*1 
IgA : 



maRWl -^>v^-3-h!^U K>^^7jclO^ (1. 8 9g) £H 2 0 ( 
10ml) l::igfl?U i^tlMiDNaOH (9ml) &tiaz-fz B COMS 5 
#Pp1MTM#L£:. CH 2 C 1 2 (3 x 2 0m 1 ) tCcfc3ftlJm\ Na 2 S0 4 {C,£ 
-5^*5<fc^^TT<Di§^^{CcfcoT 1 - 5 2 g co**a#Ht £f#£io 

ISllf»T^ NHjTJgfil^tfeMEtOH (15ml) i£jS#U 
f»iy7ySSJIf^ (1. 7ml) SEtfittSTinAfc. H6nfc»«*0t: 

S0 4 (13ml) £^tfH 2 0 (1 1ml) \ZZ(D^a y zf&mfrL* nZtlfz 

H (4X5 0ml) $:fflliTJi0(DH 2 O$r^lCcfc-pT^L^:o *5e^T£/& 



Bo 



DO- 
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$>£EtOH (50ml) (Ci§fl?U -HftSSiEL/i. ^-(Z)|£E t OH<D±¥£M 
&2-&fz. 0tC^lfciH 2 O (2 5ml) £flnA. it>TiL<ll#Ui 
t5^K 2 C0 3 (19g) €a.sSKjta^.fe. COzi^*a^<H 2 0 ( 

2 0 0ml) Tlfr^U CH 2 C 1 2 (2 X 1 5 0m 1 ) xm^Lfz. ^V>MWfo 
^Na 2 S0 4 TKi$t, *«£fc»StfTmS0X*^2. Olg 0KS6 

MS (ES) : (M + H) +=348 



VJL7>7-)V (1. 9 3g) $THF (1 Om 1) lCjgfl¥U -4 CCfdj^L 
Sjsc^TTtfBfccDE t 2 0^(DLAHOi§^ ( 1 M, 8. 9 m 1 ) &&&WiXVi) 

Lfc^ H 2 0 (0. 3 5ml) , lMNaOH (0. 7ml) iS^tfHjO (0 

. 8mi) zmmLTtiatt* mm%)&$nL< immox:xmwis. Et 2 o ( 

2 0ml) T'ffrmisXmmLfz. @MEt 2 0 (1 5 0ml) T+SHCftit b 
ii^TTiiLTl. 3 8g©0fSOyt-;i/ 0KS9 4%) £f# 

MS (ES) : (M+H) +=264 



(1. 3g) , V-%=--? : 5-)\,i?ft)\,i&*-V (1. 
1 g) *5£tf 1 0%Pd (OH) 2 /C (1 3 Omg) OX^y-JP (3 5m 1 
) *tf>i£l££H 2 5 0 p s i TX—m.mWVtio M^Z-t^t KTiMU M 
eOHWC^Lfc. ^£^£$itT8 5 9mg 0KS6 4%) Wfilfl© 
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MS (ES) : (M+H) »=274 
IgD : 

(8 2 5mg) $i7kCH 2 Cl 2 (15ml) \Z7)V3y 



^TTiSiSL, - 2 OrtC^bfeo Et 2 N (1. 23ml) , ^T*&fb* 

^>x^-;u (o. 5imi) zzwrnrnzmmistz. mwL&immm&L. 
m^T%itf}<DiMtrjL>m (4 0mi) ca^Ant. zwm&yv&E 1 2 o ( 

4X30ml) T*5fc#U 1 OtC^tfcf iM^^T^N a H C O s 
(IX 3 0ml) IrtttfJU MgS0 4 tSi$ti:Ti5!$it. h 

MS (ES) : (M+H) +=430 
Z\(DiS-*>>U—b (6 0 0mg) ^MeOH (10ml) \zmMV. NH 4 
OH (5ml) £Jln;U £rt^§§£S?Bi L 5 5 t:T-Iftif#L*:. OtML 
^Sr^LfcO. 5M©NaOH (4 0ml) \Z&g\tltz.. E t OA 
c (3X5 0ml) TiftfrU M$K 2 COj^i$t. i§$g£j&fg;*irc 
2 1 0mg©^rlOXt!ol^#fc. 
MS (ES) : (M + H) +=254 

4- ( (3- (4-75/-f5/^^) ^>\Af;U) -3, 9-> ; T"tf-Xhf 
O C5. 5] ^>t^--9 — (M - 4-**rVZf*>m.<DMm 




ISA: 3-^H-yh + yiJ^Jl/-9- S ^>V/-T ;U) - 3 . 9 - 

->*7it*-xt:D (5. 5) oyftj ><Dmm 
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K (1. 4 5g) £CH 2 C1 2 C2 5ml) IC»*U 7^>mTC0t 
tlWtfc. h«JxW5> CI. 6 7ml) ******* 

75/liUy>(7 0mg) &^-cm^4-->T/^>^^ U- 04 S> 

U^lMHCl (3 0ml) *&*»<»**!:. UStlfejU^ltE t O A 
c (3X30ml) TiftifrUfc. IWNaHCOjW^ytEtOAc 

tflV)lM | CI. 62g. 7 4%) J«W4:b"C^1t>/i«X 

MS (ES) : CM + H) *=384 
XfgB : 4- (3- C4 - v/V *\sV< )v) 6 • y ^ ^ 

Q O 



XUAXm^tlfcmn (lOOmg) i:CH 2 CI 2 (2. 5ml) 4>CD4 0% 

*CH 2 C1 2 (3ml) K7;U=f>TT**U OtC^Lfc. HJXW 
CO. 13ml) *WPWfc«. GH 2 C1 2 (1. 4ml) 
C3 0mg) *^Ufc/*»Kia*ofc«»T-HW»«:IW«tfc. 
********* »»*1MHC1 (iSmD ^EtOAc (4X15 
ml) BTiHBbfc. lo^tfcW««I^^> C3 0ml) Tfti*U 
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MgS0 4 TSi$t. «tT7 3mg 0Kg74%) ©R)fMO^S:t#fc. 

MS (ES) : (M+H) +=384 
IS C : Mfc&4fc<DM 

h'JX^7$> (0. 2 2ml) £^tf, IgBTllfcy/yi (70mg 

) oifU5?> (4mi) ®mzH 2 sxx&m j $>friz&o&/utc. %*>nrz®m 

S^m^VTz. C©e'Jy>^lM0HC l (5 0ml) (CSE^An. 3^ 

TNaCl -CtSfn^-tt/i. ^T£tf)jgil££E tOAc (6X30ml) Trtftifr 
U 1 OC^fctfcE t OAc £Mg S0 4 ±T$£j(££-t»\ I^$tT73mg 

d(£>3tfe£>¥@#£7-fe K> (10ml) IClliSU I*frvca»>ffc (3 
ml) ZtoiLtz. -ftSItlBWS, 1 0 3 mg V>n&¥mfc 

iUTCOftf^EtOH (15ml) \Z®ffiV. f-©iSl!7> : E-'?A ( 

mzntzc m^Tz\n&mmmf±.m&?n^b>f^7'(-- (rp-hplo t 

MS (ES) : (M + H) +=401 

EL I SA : I C 50 = 1 5tfM PRP(ADP) :I C so = Hf/M 

ggMfflJ 4 2 

5- ( (3- (4-75/-f5/^fW *> % M)U) -3, 9-5?71f-^fcr 

o (5. 5) ^>5^- 9 — r^) - 5 -**v<>>*>m<DMm 




&m<D{t&QM. xgBT*STK=i ;\?m<D<%t>io izt&*>f )v? )im.&m^iz& 
&m2nnmznmm4 oo>^mizLrz&z>xmmLfz. 

MS (ES) : (M + H) +=4 15 
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EL ISA: IC 50 =3. 5/iM PRP (AD P) : IC 50 =10<tM 

mmm 4 3 

X^;U- (3- (4 -75 J<i 5/ *J-)V) ^>\AOI/) -2-T-tf-Xtfn ( 
5. 5] ^>t^- -T-fe^-hik&i&OIBi? 




COaEt 



ISA : ^>^;U- 9-^y-2-T1f-XtfD C5. 5] 0>^?- 7 -X 
>- 3 -^;U^+5/U— H^sHiS 




^>>?;i/- 3 -^;U5;Ufcr^U> ? >- 1 h (lmmol) *S,£tf 

*T)\>¥=i.)l'TV> (1. 2mmol) V>mW.& * ? S — )V (1ml) Ss&tffc (1 

X7 >£i|X»6 0 %Tl£fe?*£LTt#*:. 

5. 5) 'Oy^^f -1 -X.y-Z-ii)\/if^^V—Y<DWm. 




THF (2ml) *<Di£mt-rYWk (3mmol) W O'Cag^tC h U X^;U 

^^^y T-t^— hSrjunA. tut 3 o^ox:-cm.wvrz. mm<Dx.m(D7,\zu 
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\t&m (lmmol) ©THF (2ml) *<Z>^^fc<fctf±IBjKtf^£ 5 0"C-C8I$ 

mmisTmm<Dmm<zit&®*m&(Dtii (50%) ti>xmrz. 



IiC : If* (2-7-tf-^fcfD [5. 5] V - 9 M 7-fer- - h 




*&<tPd (II) £JjD*.£o £Jfr£5 0Ps i 0H 2 ET1 8^Ilfc. 
IiD : If* (3- (4-y7y^>7<*) -2-7+f-Xtfa C5. 53 




NC 



ffim<DXm<Dik&yi (lmmol) *5J;tfHJlf- *75> (3mmol) &$ZmCH 
2 C 1 2 izmffilsfZo mt4 - ->7 / ^>V^)l (1. lmmol) SrdniCfln*.. ^ 

*T<fe^^iAaiLfe. wtunsri o%hc i mm-v&t&Lxni&z-tt. mm* 

fiO*tLT#fc (6 0%) „ 

IgE:If* (3- (4- (tKD*H5//f*) ^>\Af*) -2-7 
•tf-XtfD C5. 5) <y>T$ - 9 — T*) T-fer- — httttlftOMK 
X^y-JU (5ml) cfO-MJ* (lmmol) (Pjgi&tCk H □4^*7^ 
(2mmol) *5«fcUCh'JXf *7 5> (2mmol) £flD*.£:. S^il^^r 6 5 
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>7 S.zS J fttz. 




COjEt 



IiF : XfJl/ (3- (4- (T^y-T ^)V) 1>*M M -2-T*f- 
Xto [5. 5] ^>x^- 9 T-fe^— hcoiS] 



DO- COjEt 



HOAc4'<£I@E(A£l&4&<D!!§®WC5%Pd/C (5 0%®jP4) Srflnx., 
5 0 < CTT-ig^*4 5 p s i ©H 2 tl 8B#^JJP^L/Co Mi&£aii®U ^JE 

IgG: (3- (4- (75/^5/^^1/) ^>\AOU) - 2 tfD 
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XSFOXXt-JU (5 0mg) SrH 2 O4'C0L i OH (4eq) feefctfTHFT 
S^tL/Ttf/i. ESMS : 3 5 8 (MH) ♦ 

4 4 

(3- (4- (7S.y^^M <<>V^)V) 3-T-tf-XtfP C5. 5] 




ISA : ^>v;U-9 - (Xh*yi3;^-JW X^U» 3-Tif-XtrD C 
5. 5) Ox^- 7 -X>- 3-*;U^^r->U— hCDH^ 




EtO,C 



THF^cOXeP^r b> (lmmol) (^J&£0U (IiA) <h|W| C^MIZ Lfz& 
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XUB : X3MP (3 -Tlf-^tfD C5. 5] «^>5^- 9 -< )V) ZfuMir^ 



iiAo«i^ e cuk-smz i o m i cox.? j —Mzmmiy. ;ni:K$±© 

*8fE^kP d (II) £2jn*.;fc. 5 0 p s i (DH 2 f±X 1 8B#F^JSb> M 

IiC:Xf^ (3- (4--/7/^> l /'fM - 3-T1f-^hfP C5. 5] 



mf^iOXg^fc;^ (lmmol) iJcfctf b U X3^U75 > (3mmol) ^ICH 
; C 1 ^^ILfc. ^tl\zmt4- y7yo7-f^ (1. lmmol) Srjbll*.. 

;i/T-£j&#>£ttmL£:. til^l 0%HC 1 i£i&-Ctft#U $£j@l£-t2:i§J&£l& 

IDfgD : X^JP (3- (4- (tKo + y<$/^l') ;M -3-7 

■y-'-xtfD C5. 5) ? >x ? - 9 — r -/otr^-b ib £5 

x^y— ;U (5ml) tfOxHJ^ (lmmol) ©MCt HD + y^75 >I 
(2mmol) &J:Zfi b U X^;UT 5 > (2mmol) ^^PAAc. JS^iS"^ £ 6 5 
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sits® zmrz. 

HE : If ;i/ (3- (4- (7=7^5 7 *^)V) ^>'M)l) -3-T+f- 

HOAc4"©IgE©M©iil3l:5%Pd/C <5 0%S$|) £jn;L, 
Z.<DM&m$:4 5 p s i <Z)H 2 T1 81^5 OX^TjbP^L^:. M4«£iti&Li§i& 

IgF: (3- (4- (7$y-f5y/fJW ^>\Af;W - 3-7f-XtD 
(5. 5) ^>-r£- 9 — OU) yntr^->S?OPigi 

HO,C 



IgFroxXfJI' (50mg) &H 2 0*P<DL i OH (4eq) ^Z^THFT 

4 5 

(3- (4-75;<5y^f^) ^>\Ar;u) - 3 -r+f-xtfa C5. 5] 




IfiA : 3- {2 (3 -T+fXfcTo [5. 5] O >f* >- 9 -vX^JUXX-r- 
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mfflte¥fVf$&54S\57m&mm(DZi:) „ h;PX> (10ml) t©60%N 
aH (3mmol) (DX? *)— \ZT)V3>T~C-?n >Wti?^)V (1. 5nunol) 
o < 0 chjtjn^fc. C^ii^^ortC^L, t*X-^->l/-h (lmmol) £jto 

I^B : 3- {2 [5. 5] V 9 4§ 

boc \ X /~ c ° aM 

THF (5m 1 ) tCyXXfJl/ (3 0 Omg) (DfflklZ 1 NCDL i OH (4 
ml) £JDX., K^«f*3BraMt?ll*^Lfc. pH£2. 5KSIfflfU 
*»»X^TtttHLfc. C^^j^THFtCfSflEigfllLTl Ntf)L i OH£ 

a<oK*ri£'»*aaiL,fc. w*»£tt*i£iratisu ifg^ttafe^ti 

T^ilroB o c (2 0 0mg, 80%) . 

1*1 C : (3- (4-yjy) ^>\AOU) - 3 - T*f-7> tTo [5. 5) 

7^-9 -^;u^x;u> mmmmm<D$®m 




CH 2 C 1 2 (2ml) 4»©BOC-i (150m g) (Df&WHZ 0"C"CT F A ( 

2mi) &mz.ft. »«£ot;T2israa£#u mm&<£ztj&me>T f A&m& 
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•Z J &xmtfi(Dnm®*ntz 0 cn^OSS7y;KkI@IIffilifc. m (lmmol 
) £CH 2 C1 2 (5ml) \Z®ML. MJx5\^75> (2nunol) izm^xmt 

p-^Ty^>v-r;u d. osmmoi) &mz.fz. z:<D®i&&\2mm&Mxm& 
m®m*$zmzvxmmv* mm^^xm.^m^mrz 0 mm<D7 -> Mtmnz 

. ES-MS : 3 2 7 (M + H + ) 

IiD: (3- (4-75y-f$/^fJl/) "*>*AOW - 3 -7-tf-XhfD [ 




aHt**&ta*j3ii\ ^fic-fettiit. ^c^TTjctca^An, wbsx^t 
^x2mmmmvrzo ^o'&xvcmwi&mffiv. x.?;-juz®mi<x&&7> 

No. 1-ELISA 1 1 b - 1 1 1 a 7 -y -fe-f : 

OT07yt-ftlt Xi&UL.A. Fitzgerald^, Anal. Biochem.. 151:169-17 
7(1985). CWrt^li#B8{Z e tO*B^#{^*n-2>)lCf2^$nfe^ffilC=toT 

g p 1 1 b — ii i a &mmmxmm-?z>o g p i i b - 1 1 1 a ^WM&mrf^— v -tie 

S I Oft^tl) +^I^P B ^taLTS^L^:GPIIb-IIIa<t7 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( 208 ) 



^¥11-512723 



g p 1 1 b - 1 n a ^ (D *g£ ^ >r ^ ' j y y > & ;t s-r s c t. \z «t o t y * zn j j ? 

A. 7 -y -tr-r cpgftqg - -yi/-h7-v -fe-r 

ISMlfll/MSGPIIb-IIIa U-ty^-^SJja.A. Fi tzgeraldS. Anal. Bio 
chem., 151:169-177(l985))(D|B^(CLfc^oTiS®!Lfc. t* h o*^>Hl 
7^-IJX57(JJ. Smith, J. Biol. Chem., 263:18726-18731 (1988))#*fE% 

Lfz^oizffiMLfz. Ml;l/t7^-^0. l%h'Jh>X-lOOW 
0. 1-1. Omg/m ljggHf&^Lfc. 

96^ <^¥HcEL I SA7l/-h (Linbro EIA-PIus^S^»^l/ 

— K Flow Laboratories) ^ t/t7^-TtILfc. Ut7*^- te&mmz. 
h'J H>X-1 0 0O^5r^-(DEg#^-tr;^^Tt3M^^-fr-5/!:J6lz2 0m 
Mh'JX-HCK 15 0 mMN a C 1 , 1 mMC a C 1 2 ( p H 7 . 4) (Dm 
i&X 1:2 0 0 tCf&lftU 1 0 0 u 1 £&^iJUC*l]x.£:„ ^T©^x;i/^— Ufc 

fl!l»g|5{4«±IB^l®^-Z? 3 5mg/ml t L fz^ -> iSa.m7 JlzT 5. > (BSA) 
W 3 Ot:2^r^iP{C=fcOyD«yi7Lfe. m^TV^fr&f&'Srmffim (5 0nM 
h'JX-HC I. lOOmMNaCl. 2mMCaCl 2 , lmg/mlOBS 
A) X'IMVt&LfZo 

mm.om.mtmm^iuy'n bzui&m^x* *r^-r-su^>H (7^7u/y 

fc. £<Z>J1I&'J#> Y*V-tlf9-m&0x.MZ 1 0 nM (10 0 ft 1/9U1' 
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)is<Dyt¥m&&Mjz.VT&m-rz>. v xyFcDu^zf? -life's zmm-rzu 

No. 2-ifa/Jxfe^7'y-b-f 
SfcKI^LfcEL I S All b -III a Ty-fe-f (DffilC, gi-thPRP/A 

Lfzo ik'hfaMm&sSiLmtZ 1 m I*fe0*!l2 0 0~40 0 0 0 0 <®<Z>rfii/M££"& 

i£jfa/h^SifaSI«^x>mJ!jn^:Jfil^ 1 2 0 0 0 x g-7J2#^4>LTS8§3L£:. 

giii7cOfi^{3U^:^-pT4M/hiSMm^W§g(PAP-4, Biod 
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